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SHEETS 


Tufnoi—the tough, versatile material of today— 

is made in sheets, tubes and rods that can be 

machined easily and accurately with ordinary 

engineering tools. It is available in several brands 

to suit particular requirements, and has thou- 

sands of different uses ranging from ships’ 

bearings to moulded railtrack insulators. Sup- 

plied to meet appropriate British Standards and 

Government Specifications. STRONG BUT LIGHT CHANNELS 
Ask one of our Engineers to come and talk RESISTS CORROSION 
Tufnol with you. ELECTRICAL INSULATOR 
Available in sheets, tubes, rods, angles and MACHINES EASILY 
channels and in several brands. STORES INDEFINITELY 


TUFNOL LIMITED : PERRY BARR: BIRMINGHAM 228 
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Every heat-treatment requirement of modern industry is met by the very 
wide range of Wild-Barfield equipment. 

Over 40 years’ specialist experience of building electric furnaces to the 
highest standards of workmanship has placed Wild-Barfield in the unique 
position of being able to offer an unparalleled service both in research 


ba: and manufacture. 
IA ELECTRIC 


A\udts) FOR ALL HEAT-TREATMENT PURPOSES 


\ FURWACES 
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Backed by 40 years’ specialist experience 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD-BY-PASS, WATFORD, HERTS. Phone: Watford 26091 (8 lines) Grams: Elecfurn, Watford 
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GUIDE TO THE SPACE AGE 
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For all concerned with the design of electronic c 
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INDUCTION-TYPE INTEGRATING METERS 


By G. F. Shotter, M.1.E.E., and G. F. Tagg, B.Sc., Ph.D., M.1.E.E., F.inst.P. 


electricity. 


ELECTRONIC FUNDAMENTALS AND APPLICATIONS 


By John D. Ryder 
The author has c idated the fund al ph 





of an analytic method or process. 60/- net. 


By Robert |. Sarbacher 


a selection of Pitman Technical books 


THE PRINCIPLES AND CONSTRUCTION OF AIRCRAFT GAS TURBINES 


This new work deals with "he elementary theory, the ~~? principles, the operational problems and the pract.cal maintenance 


Is a comprehensive presentation of the terminology of space technology in dictionary form. Terms are authoritatively defined covering 
as broad an area as possible and many cross-references, drawings and diagrams are included. 


47/6 net. 


By G. W. A. Dummer, M.B.E., M.1.E.E., Sen.Mem.1.R.E., and N. Griffin, A.M.Brit.i.R.E. 


The work covers the various factors affecting the life and 
behaviour of different components and circuits, e.g. humidity, temperature, pressure, etc. 


45 /- net. 


A theoretical and practical investigation into induction-type meters and instruments used universally for measuring the consumption of 
It introduces a new explanation of their action based on experiments and also a mathematical analysis. 
research workers, engineers, teachers, the maintenance division of electricity undertakings and for instrument manufacturers. 


A specialist book for 
63/- net. 


underlying both the transistor and semi-conductor devices into one treatment. 
In addition, he has oe together electronics and basic network theory and has emphasized the standard methods that prevail once an 
electronic device is reduced to a linear active circuit; the treatment generally is qualitative and emphasis is given to the basic properties 


ENCYCLOPEDIC DICTIONARY OF ELECTRONICS AND NUCLEAR ENGINEERING 





The first and only encyclopedic dictionary to include all terms, eq s 


expanding subjects. £8 net. 


From all booksellers 
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years’ meticulous research, it forms a massive, inexhaustible compilation of ms latest scientific information in these rapidly changing and 


PITMAN Parker Street, Kingsway, London, W.C.2 
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WIND eESal 


An article in Stal (No. 11, 1960) contains 
details of a series of experiments carried out in 
Russia in connection with the effect of rare-earth 
additions on the properties of chrome-nickel- 
molybdenum steel. In some of these experi- 
ments, the steel was melted in an induction 
furnace under a vacuum of 2 to 7 mm Hg and, 
after adding various percentages of rare earths, 
mainly cerium and lanthanum, the steel was 
poured into moulds under an argon atmosphere. 
In other experiments, tests were carried out under 
actual operating conditions, using a conventional 
open-hearth furnace for melting a chrome- 
nickel-molybdenum steel containing 0-41°%, car- 
bon with additions of aluminium and a mixture 
of rare earths. All these experiments have 
established that the treatment of chrome-nickel- 
molybdenum steel with rare-earth additions 
substantially reduces sulphur content, improves 
homogeneity, reduces anisotropy, and increases 
both the impact strength and the elastic proper- 
ties of the steel by a factor of from 1-5 to 2. 


* * * 


A ceramic-shell process has been developed 
in the U.S.A. by the Arwood Corporation, of 
Groton, Cona., which is claimed to be suitable 
for the production of large investment castings of 
intricate shape weighing up to 100 Ib with 
normal tolerances. The process, which is stated 
to be applicable to practically all castable alloys, 
utilizes a special lightweight shell mould, made 
by dipping a wax pattern repeatedly into a 
ceramic slurry until it is built up, and then firing 
it to remove the wax and, at the same time, to 
strengthen the shell. Quite apart from the 
advantage of producing much heavier castings 
than have hitherto been possible, the new 
ceramic-shell process can produce shapes which 
cannot be made by any other methods, as well as 
parts with more intricate coring. In addition, 
the castings have a fine grain structure, and less 
finishing is required than with conventional 
solid-mould castings. 


* * * 


Intended for welding high-alloy steel com- 
ponents, such as those required for turbines and 
other high-temperature applications, an argon- 
shielded twin-arc welding process is described in 
the Russian journal Svarochnoye Proizvodstvo 
for November 1960. In this process, one arc is 
struck between two non-consumable tungsten 
electrodes located a short distance above the 
welding zone, while the second arc is struck 
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HALLMAC STOCK LIST 
Send for YOUR copy NOW! 








immediate answer to customers 
requests 


HALLMAC TOOLS 


Limited 


23.000 


TOOL SPECIFICATIONS! 


Engineers’ Small Tools, Macrome Treated Tools, Hand and Power Tools 
HALLMAC carry in stock the most comprehensive range in the United Kingdom. 
Each brand is carefully selected for its high quality, and Hallmac’s countrywide 


: distribution and service network guarantees speediest delivery of ALL your tool 
requirements, even “specials” and “extra specials”. So why not simplify your 
tool-buying by using this ONE reliable SOURCE? Then you can stop worrying 


about many suppliers of varying efficiency, countless barren ‘phone calls, and 
extra burdens for your accounts department. Start proving for yourself the new 
efficiency the Hallmac service brings. Send NOW for the latest 52-page Hallmac 
Stock List, recognised as the foremost of its kind ! 


HALLMAC TOOLS LIMITED 


Head Office & Depot: P.O. Box 39, Macrome Road, Wolverhampton Telephone : 52001 (15 lines) 


LONDON MANCHESTER GLASGOW 


Suite 418, Cayzer House, 1 Lloyd Road, Manchester Central Chambers, 11 Both- 
2/4 St. Mary Axe, E.C.3. 19. Telephone Heaton Moor well Street, C.2. Telephone 
Telephone AV Enue 5792 3255 CENitral 5066 





The 


MINIDIGES T 


between a vibrating welding wire and one of the 
tungsten electrodes in the welding zone itself. 
The entire operation is carried out under a 
protective atmosphere of argon, current being 
supplied for the excitation of the arc between 
the two tungsten electrodes from a transformer 
and for the second arc from a d.c. welding 
generator. It is stated that the use of a vibrating 
welding wire improves metal flow and hence 
wetting, and, in conjunction with the other arc, 
produces a welding rate which is approximately 
twice as high as that obtainable by conventional 
arc welding. 


* * * 


As easy to process as most Class A and 
Class B varnishes, a new Class H_ silicone 
varnish which cures at 150°C in only 6 hr has 
been announced by the Dow Corning Corpora- 
tion, of Midland, Mich. It is stated that, despite 
the lower curing temperature (about 50°C lower 
than that required for most other silicone 
varnishes), the new dipping and impregnating 
varnish has the highest heat stability of any 
other varnish known. Run-off is also sub- 
stantially lower than that of other varnishes, 
ensuring appreciable savings in reduced waste, 
equipment maintenance, and clean-up time. 
The varnish is especially suitable for impregnat- 
ing large electrical equipment, such as 500-kVA 
transformers, traction-motor armatures, motors, 
and generators, and also provides complete 
impregnation for the fine magnet-wire coils of 
electronic transformers and servo-motors, as 
well as permitting the construction of smaller, 
lighter, and more reliable units by virtue of its 
high thermal stability. 


* * * 


It is stated (Product Engineering, October 24, 
1960) that so remarkable is the similarity of the 
corrosion resistance of tantalum and glass that 
tantalum can actually be used to patch glass 
equipment. Tantalum is inert to most acidic 
solutions, chromium-plating solutions, most 
salts, and many liquid metals. However, tests 
show that it is not very resistant to alkalis, 
except in low concentrations, and is attacked by 
most gases at 600°F and above. It is also 
subject to hydrogen embrittlement and, even at 
room temperature, atomic hydrogen liberated 
by the corrosion of an anodic material is readily 
absorbed, For this reason, it is stated that care 
should be taken not to couple tantalum to any 
other metal. 
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STEEL & TOOLS FOR THE WORLD 


ARTHUR BALFOUR 





Stocked and distributed in Southern England by 


ALEXANDER S. NEWALL MACHINE TOOL CO. LTD 287. FINCHLEY ROAD 


LONDON. N.W.3 Telephone: HAMpstead 3855 9949. 








BUSINESS NOTES 


Elliott-Automation Ltd., of London, W.1, announce 
that their Swiss subsidiary, Elliott-Automation A.G., has 
moved into larger offices at 32 Holbeinstrasse, Zurich 
(Tel: 47 05 70). 


* * * 


The Electric Resistance Furnace Co. Ltd., of Wey- 
bridge, Surrey, a member of the EFCO Group of 
companies, has changed its name to EFCO Furnaces Ltd. 
This change has resulted from the increasing scope of the 
company’s interests, which were originally confined to 
electric resistance heating, but have since been widened 
to include both gas- and oil-fired furnaces. 


* * * 


It is announced by The Morgan Crucible Co. Ltd. 
and British Belting and Asbestos Ltd. that a new company, 
designated Morgan-Mintex Ltd., has been formed for 
the manufacture of sintered friction materials, to be sold 
under the registered trade-mark of “Sinterlink”. These 
materials have been developed by The Morgan Crucible 
Co. Ltd. and are produced at their factory in Wands- 
worth, London, S.W.18, where the new company will 
be located. World sales will be handled by the Mintex 
Division of British Belting and Asbestos Ltd., who are 
sole concessionaires 


* * * 


It is announced by Forth Chemicals Ltd. that a new 
styrene-monomer plant, with a capacity of 50,000 tons 
per year, is to be built between Neath and Port Talbot, 
South Wales, at a cost of over £3,000,000. Forth 
Chemicals Ltd. is two-thirds owned by British Hydro- 
carbon Chemicals Ltd. (which is jointly owned by The 
British Petroleum Company Ltd., and The Distillers 
Company) and one-third by Monsanto Chemicals Ltd. 
The new plant will be located next to the site selected 
by British Hydrocarbon Chemicals for their recently 
announced expansion plans, near to the Llandarcy 
refinery of British Petroleum. The design and engineering 
of the new Forth plant, which is expected to come into 
operation in about two years, will be carried out by 
Monsanto Chemicals. Forth Chemicals Ltd. is the 
largest British manufacturer of styrene monomer. 


* * * 


An agreement has been concluded between Mannes- 
mann-Meer A.G., of Miinchen-Gladbach, Germany, and 
The Loewy Engineering Company Ltd., of Bournemouth, 
covering the supply and installation throughout the 
world of plant for the production of seamless tubes of 
carbon steels and low-alloy steels. 


* * * 


The Hawker Siddeley Nuclear Power Co. Ltd., a 
member of the Hawker Siddeley Group, and Spembly 
Ltd., a member of the Harper Group, have agreed to 
co-operate in the design, manufacture, and sale of 
specialized high-temperature furnaces. The main pur- 
pose of this agreement is for the joint exploitation of 
large high-temperature furnaces (four times larger than 
anything of their type at present available elsewhere in 





The TURBO 4 Apparatus 


A self-oscillating vibration apparatus de- 
signed for fatigue testing of mechanical 
components and turbine blades 


Exported by 


KOVO 


Prague, Czechoslovakia 


Please send enquiries to : 


CZECHOSLOVAK EMBASSY, 
Commercial Section, 6, Upper Belgrave 
Street, London, S.W.1. Tel. SLOane 1450 
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serve for speedy, easy and reliable 
measurements of high temperatures 


PYROMET | 
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700 to 1500°C 
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the world) designed and now being commissioned by 
Spembly Ltd. at the Hawker Siddeley Nuclear Power Co. 
Ltd. works at Langley. 


* * * 


The factory and offices of Northern Scientific Equip- 
ment Ltd. have now been moved to new premises at 
Bridge Road Works, Lymington, Hants. (Tel: Lymington 
3288 (PBX) ). 


* * * 


It is announced by Ferodo Ltd. that they are abou 
to complete the purchase of a 50-acre site at Parciau 
Farm, Griffith’s Crossing, 2 miles from Caernarvon and 
7 miles from Bangor, on the banks of the Menai Strait, 
for the erection of their new friction-materials factory. 
The first stage of the factory will have an area of 240,000 
sq ft, with an adjacent canteen and _ service-block. 
Initially, the factory is expected to provide employment 
for 500 personnel, but ultimately the figure may rise 
to 1000. 


* * * 


The purchase of W. J. Mariner and Co. Ltd., non- 
ferrous founders of Luton, Beds., is announced by 
Opperman Gears (Holdings) Ltd., of Newbury, Berks. 
Mr. E. R. Opperman is now the chairman of W. J. 
Mariner and Co. Ltd., and Mr. J. A. Mariner, the son of 
the founder, continues as managing director. Also on 
the board are Messrs. W. B. McCurd and P. S. Lane. 


* * * 


Islands-Overseas Ltd., of Broadgate House, Coventry, 
and Marlon House, Mark Lane, London, E.C.3, have 
been appointed sole distributors in the U.K. for the sale 
of the range of “BEL” grinding-machine-tool coolant 
filters manufactured by Braithwaite Equipment Ltd., of 
Luton, Beds. 


> * * 


Following the change of name of the parent company 
from C, C. Wakefield & Co. Ltd. to Castrol Ltd. in 
August 1960, Wakefield-Dick Industrial Oils Ltd., a 
member of the Castrol Group, has now been renamed 
Castrol Industrial Ltd. This Company is the U.K. 
marketing organization of the Castrol Group for 
industrial, marine, and electrical oils. 


* * * 


A new company, Ringway Machine Tools Ltd., of 
De: 1sgate, Manchester 3, has been formed to handle 
exclusively in the U.K. all products made by Heid, of 
Vienna, Austria, including their universal and copying 
lathes, “‘Tastomatic” electric profiling systems for 
vertical boring and turning mills, and electromagnetic 
multi-disc clutches and planer drives. 


” * * 

The Mortimer Machine Tool Co. Ltd. has been formed 
as the parent company of the Mortimer Engineering Co. 
Ltd., with head offices and showrooms at Mortimer 
House, Acton Lane, London, N.W.10. The executive 
directors are Mr. E. W. Kelleher and Mr. F. E. Wilson. 
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to stand 
still ? 


. are you still losing time and money by repairing 
screw threads in the old-fashioned way? 
Heli-Coil Screw Thread Repair Kits enable you to replace 
weak or stripped threads in minutes, at a cost almost too 
small to estimate! 
Simply drill, tap and install a Heli-Coil Insert to produce a 
conventional thread many times stronger than an un- 
protected thread. It will outlast the rest of the part! 
Although the cost of Heli-Coil Inserts is negligible, they 
are capable of making items serviceable when the metal is 
too worn to withstand ordinary screw thread repair. 
Years of use can now be obtained from parts that would 
otherwise have to be scrapped. The cost of complete 
replacements is saved and the inconvenience of delays. 
Three standard types of Heli-Coil Repair Kits are avail- 
able, plus Special Purpose Kits ‘‘tailored’’ for particular 
products. Heli-Coil Inserts are made with either English, 
American or Metric Threads. 


HELI-COIL 


screw thread 
repair kits 


* 
HELI-COIL 
isa 
registered 
trade 


MAIL THIS COUPON 
FOR FULL INFORMATION ' 
ABOUT HELI-COIL 


| PLEASE FORWARD ILLUSTRATED LITERATURE ON HELI-COIL 


SCREW THREAD REPAIR KITS TO: 
NAME 


| COMPANY 
| ADDRESS 


“ARMSTRONG PATENTS COMPANY LIMITED 
Eastgate Beverley, Yorkshire. Tel. Beverley 82212 (6 lines) 


And at Melbourne, Australia. Montreal and Toronto, —— 
4 / 
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these men are on their way 


to solving their barrier problems with 


Weldmesh 


Regd. Trade Mark 


they cut it to the shape they wanted — 
it held together because it was welded together 


Weldmesh is a registered trade mark and is supplied in rolls or sheets direct to the users by the sole manufacturers: 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 
London, Birmingham, Bristol, Chelmsford, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, London W.! 


M-wW.1007 
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CONTRACTS 


The Powell Duffryn Engineering Company, of 
Cardiff, has been awarded a contract valued at ap- 
proximately £90,000 for the construction of 50 rail 
tank-wagons for the Esso Petroleum Company. These 
35-ton wagons are intended for the conveyance of Class 
“A” liquids and are fully fitted for fast traffic. Special 
features are that they will incorporate a scroll-iron type 
of suspension and, in addition to the conventional 
syphon pipe, a bottom charge and discharge. 


* * * 


An order, valued at over £300,000, has been entrusted 
to The General Electric Co. Ltd. by the Central Electricity 
Generating Board for switchgear to be installed at an out- 
door substation at Corby, Northants. The plant supplied 
includes thirteen 132-kV, 3500-MA oil circuit-breakers, 
a 17-panel control board, relay panels, d.c. boards, 
and outdoor isolators. 


* * * 


The Loewy Engineering Company, of Bournemouth, 
have received through Mannesmann Export G.m.b.H. 
an order, valued at over £250,000, for the supply of a 
mains-frequency induction-heating installation for steel 
billets, to be installed at Mannesmann A.G., Roehrenwerk, 
Remscheid, Germany. This billet-heating equipment, 
which will be used in conjunction with a Loewy 3100-ton 
hydraulic extrusion press, has a nominal capacity of 
21 tons per hour, with provision made to increase this 
output at a later stage to 28 tons per hour. The in- 
stallation has a power rating of more than 10 MW 
and is the largest inducting-heating installation of its 
kind in the world. 


* * * 


A contract for 64 miles of specially designed con- 
veyor belting for the U.S.S.R. has been obtained by the 
Belting Division of the Dunlop Rubber Co. Ltd. The 
belting, which is to be used for carrying heavy ores, 
has a very high tensile strength and is more than 78 in. 
in width and over | in. in thickness, the largest individual 
belt weighing about 104 tons. The duck for the belting 
will be made from 100% synthetic fibres, woven at the 
Dunlop Cotton Mills in Rochdale, while the conveyor 
belting itself will be manufactured at the Belting Division’s 
plant on Merseyside. 


* * * 


The Air Ministry has recently awarded a contract to 
Petbow Ltd., of Sandwich, Kent, for the supply and 
installation of eight 200-kVA stand-by mains-failure 
generating sets for their “‘Ace-High” project. Each set 
is completely self-contained and arranged to operate 
independently, one acting as a stand-by to the other, 
and is capable of starting and accepting full load in 
less than 15 sec in an ambient temperature of —5°C, 
in the event of mains failure. These sets comprise 
Rolls-Royce Type-C8TFL eight-cylinder, turbo-charged 
diesel engines developing 268 bhp at 1500 rpm, flexibly 
coupled to Macfarlane transistorized 380/220-V, 3-phase, 
50-cps alternators with an output of 200 kVA at a power 
factor of 0-85. 
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This is 0.295”B with 

wall thickness of 0.040” 
It has 18 radial fins 
0.040” wide x 0.060” high. 


THE CHESTERFIELD TUBE COMPANY LIMITED CHESTERFIELD 
A MEMBER OF THE GROUP 
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SPECIAL STEELS 


for die casting dies 


DIES & DIE INSERTS 
(®) A 145 53% Chrome Vanadium Molybdenum Steel. 
(XE) XX 369 54% Chrome Tungsten Molybdenum Steel. 


(©) 896 Medium Carbon Chrome Vanadium Steel. 
Supplied in ultrasonically tested forged blocks and black 
bars of square, round and rectangular sections. 


DIE CORES 


@® tock 237 18% Tungsten Vanadium High Speed 
Steel or the same quality of steel as that used for the die. 
Supplied centreless ground to precision limits, in lengths. 


This booklet, 
giving greater 
detail, is 
available free 
on request. 


Photograph by courtesy of 
J. V. MURCOTT LTD 
Castings 73lbs. each produced 
at intervals over 3 years 


EJECTOR PINS 

(©) 896 Medium Carbon Chrome Vanadium Steel and 
other types. 

Supplied centreless ground and in the annealed condition, 
suitable for upsetting of the ends. 


UNCOATED WELDING FILLER RODS 
«® A 145 53% Chrome Vanadium Molybdenum Steel. 


H®) X 369 54% Chrome Tungsten Molybdenum Steel. 
5/32” diameter material, in 3 feet lengths, available from 
stock. 

Especially suitable for atomic welding under hydrogen. 


(KAYSER QELLISON ({& CO.LTD) 


CARLISLE STEEL WORKS SHEFFIELD 
TELEPHONE: SHEFFIELD 22124 
ESTABLISHED 1825 
Midland Stock Warehouse 


Station Road, Coleshill, Birmingham. 
London Stock Warehouse 
4 Pembridge Mews, W.11 Telephone BAYswater 9131/2 








Tel. Coleshill 2041 /2 
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As announced by The Braby of Britain Group, 
Air-Commodore J. Warburton, a director of Auto- 
Diesels Ltd., has been elected to the board of Frederick 
Braby & Co. Ltd., both these companies being members 
of the group. Air-Commodore Warburton is in charge 
of the newly formed Aircraft Equipment Division at 
Braby House, London, E.C.1. 


* * * 


Mr. D. Bowen, formerly Midland Area manager for 
E. H. Jones Machine Tools, Ltd., has been appointed 
sales director of Stanley Howard Ltd., of Saltley, 
Birmingham 7. 


* * * 


Following the retirement of Mr. J. Abberley, Firth 
Cleveland Tools Ltd. announce that Mr. J. C. Abberley 
has been appointed director in charge of their Tipton 
works, and Mr. A. H. Mclilreath director in charge of 
the factories at Wolverhampton. 


* * * 


Mr. E. E. Jones, group commercial director of the 
Solartron Electronic Group Ltd., of Farnborough, 
Hants., is leaving to become managing director of 
Adrema (Holdings) Ltd., of London, W.3, and its 
subsidiaries, including the Bradma Companies. At the 
same time, ho will become European vice-president of 
the Farringdon Manufacturing Company, of Needham 
Heights, Mass., U.S.A., the parent company of Adrema 
(Holdings) Ltd. 


* * * 


Consequent on the retirement of Sir Samuel R. Beale, 
K.B.E., M.I.Mech.E., Worthington-Simpson Ltd., of 
Newark, announce that Mr. P. B. H. Brown, M.1.Mech.E., 
M.Inst.R., has been appointed chairman of the company. 


* * * 


Mr. E. V. Beatson, of Joseph Lucas Ltd., has been 
appointed by the Council of the British Welding Research 
Association to serve on their research board, his particular 
fields of interest being resistance welding and brazing. 


a a * 


It is announced by The Wayne Kerr Laboratories 
Ltd., of Chessington, Surrey, that Mr. B. Rogel, B.Sc. 
(Eng.), A.M.LE.E., has left these laboratories to take up 
an appointment as managing director of a newly formed 
subsidiary of the Rosemount Engineering Company, 
of Minneapolis, Minn., U.S.A. He will, however, 
continue to act as consultant to Wayne Kerr, and in this 
capacity joins Professor A. L. Cullen, O.B.E., Ph.D., 
M.LE.E., Professor of Electrical Engineering at the 
University of Sheffield, and Mr. V. S. Griffiths, Ph.D., 
F.R.LC., Reader in Spectroscopy at the Battersea College 
of Technology. 


* * * 


Mr. A. S. D. Barrett, B.Sc.(Eng.), M.1.Mech.E., 
M.1.Chem.E., has been appointed consultant to Research 
and Control Instruments Ltd., of London, W.C.1, 
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a process you must investigate! 


A & A HARD ANODISING produces a wear 
resistance coating on aluminium and alloys, com- 
parable to the surface of hard tool steel. Compara- 
tive tests with cyanide-case hardened steel proves 
that HARD ANODISING has approximately 
TWICE the wear resistance. 

This A & A process is also a heat insulator and will 
absorb and retain oil when used on cylinders and 
pistons. 


Hard Anodising is used for Bearings: Brake and Clutch 
Discs: Cams: Computer Gears: Fans: Timing Gears: 
Nozzles: Pistons: Pump Housings—Fuel/Oil: Spray Guns: 
Surgical Splint Valves: Ticket Machine Gears: Hydraulic 
Jack—Screw Threads, etc., etc. 


Where hardness and lightness are vital A & A 
HARD ANODISED aluminium provides the 
answer. For details and production data for your 
own work, consult .. . 


ALUMILITE & 
ALZAK LTD. 





PRIORY WORKS, DEPT. N, STATION RD., LONDON, S.W.19 
Telephone: LiBerty 7641 


MIDLANDS: 20/21 MERIDEN STREET, BIRMINGHAM, 5 
Telephone: MIDLAND 7426 
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COMBU STION TEST REPORT 


Installation ats Boilers: 2 Cochran Boilers rated at 750 Photo by courtesy of Messrs 
Emeralda Limited, and 900 lbs. stea hour. — 
The United Welsh Mills, Burners: 2 Nu-way SBE.10.H/L burners. b 

Marlborough Road, Fuel? B.P. Britoleun. 200 secs. viscosity. orough Road, Cardiff. 
CARDIFF. 


Emeralda Limited, Marl- 


Heating i i 
¢__ installation b 
Messts. Union Ragineering 


ELGH FLAME qu boiler Yo, 2 Boiler Co. Ltd., Cardiff. 


co2 content flue gas Furnace* 
Boiler Exit* 

Plue Gas Temperature Boiler Exit* 

Shell Smoke Number’ 

Boiler Efficiency (Gross C.V.) 


[ow FLUE 
CO content flue gas Furnace? 11-5% ° Test fi : 

Boiler Exit? og oa est figures kindly supplied by 
Flue Gas Tenperature Boiler Exit? 50°F. 80°F. a major Oil Company. 


Shell Smoke Number? x 
Boiler Efficiency (Gross c.V.) 73:5 


NOTE: The drop in COp content between furnace and boiler 
exit indicates leaks causing ingress of air. 


NU-WAY ©il--firing 


NU- 
WAY HEATING PLANTS LIMITED, BOX (B 437). DROITWICH 
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and has joined the board of directors. Mr. Barrett is 
a vice-chairman of the Scientific Instrument Research 
Association, secretary of the International Organization 
for Vacuum Science and Technology, and a founder 
member of the Company of Scientific Instrument 
Makers. 


a a * 


Following the retirement of Mr. J. J. Gracie on 
December 31, 1960, Mr. T. H. Kelsey, M.A., M.LE.E., 
becomes general manager of the engineering works of 
The General Electric Co. Ltd. at Witton, and Mr. W. D. 
Morton, M.A., A.M.LE.E., A.M.LMech.E., assistant 
general manager. 


* xe * 


It is announced by Sandvik Steel Band Conveyors 
Ltd. that Mr. V. C. Price has been appointed managing 
director of the company in successicn to Mr. E. Bealing, 
who will, however, remain on the board. 


* * * 


The United Steel Companies Ltd., of Sheffield 10. 
announce that Mr. C. M. Slocombe will be appointed 
director of engineering of the Distington Engineering 
Co. Ltd. from April 1, 1961, and will relinquish his 
present position of director of engineering at Samuel 
Fox and Co. Ltd. on August 31, 1961. 


* * ” 


Sir Gordon Radley, K.C.B., C.B.E., Ph.D., M.LE.E., 
has been elected a director of The English Electric Co. 
Ltd. In July, 1960, Sir Gordon joined the boards of 
Marconi’s Wireless Telegraph Co. Ltd., Marconi 
Instruments Ltd., The English Electric Valve Co. Ltd., 
and the Marconi International Marine Communication 
Co. Ltd., all members of The English Electric Group, 
where he is concerned with the development of tele- 
communication equipment for world markets. 


* * * 


Newall Group Sales Ltd., of Peterborough, announce 
that Mr. W. K. Temple, A.M.I.Mech.E., chief engineer 
of the Newall organization, has been appointed a director 
of The Newall Engineering Co. Ltd. Mr. Temple, who is 
intimately connected with many of the company’s 
technical developments in the field of machine-tool 
manufacture, will retain his existing office and responsi- 
bility for direction of the Group’s technical affairs. 


* * * 


Following recent alteration of the company’s Articles 
of Association, authorizing the appointment of sectional 
directors, Crofts (Engineers) Ltd., of Bradford 3, Yorks., 
announce that four executives of the company have now 
been appointed with this category, these being Mr. E. J. 
Holdin, home sales director (previously general sales 
manager); Mr. F. Rotheray, overseas sales director 
(previously overseas sales manager); Mr. H. W. Cameron, 
London area director (previously London area manager); 
and Mr. A. Spencer, commercial director (previously 
commercial manager). 
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The Nitriding Process 

for Case—hardening 

Special Steels by 
Nitrogen offers 


Surface hardness upto 1100 D.P.H. 


Retention of full hardness after 
heating to 500° C. 


Maximum resistance to frictional 
wear and fatigue. 


Improved resistance to corrosion 
by water and steam. 


Particulars from:— 
NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD 4. 
Telephone: 26646 Sheffield. Telegrams: Nitralloy, Sheffield. 


























“Thermindex’’ Paints are temperature sensitive compounds 
which indicate by a sharp, clear cut change of colour when the tem- 
perature of a surface has attained or exceeded a predetermined 
value, so that information on the temperature of an entire surface 
is given at a glance. 

Write Dept. KL/11 for full technical details. 


“THERMINDEX | 
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SOLE DISTRIBUTORS FOR EUROPE AND THE U.K. 


J. M. STEEL & CO. LTD. 
38-38 KINGSWAY, LONDON, W.C.2 


Tel. : HOLborn 2532/5 
Branch Offices 
51 SOUTH KING ST., 
MANCHESTER 2 BIRMINGHAM 3 
Tel. : Deansgate 6077/9 Tel. : Central 6342/3 
Manufactured by Synthetic & Industrial Finishes Ltd. 


45 NEWHALL ST., 
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Extruded steel sections are produced in most 
qualities of steel, including carbon and alloy steels, 
stainless steels and special alloys. 


Hundreds of different shapes have already been 
extruded, ranging from simple angles to most 
complex shapes. Physical properties are identical 
with similar rolled sections and extrusions can be 
supplied in random lengths of 8 feet to 30 feet with 
dimensional tolerances to suit requirements. 


Send for further details of Osborn extruded 
steel sections—and take the first step to lower costs 
by reduction of machining and elimination of scrap. 


SAMUEL OSBORN & CO. LIMITED 
ei Vd? CUVEE L Fees. Better. 
STEELMAKERS - STEELFOUNDERS - ENGINEERS TOOLMAKERS 
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NEWS ROUND-UP 


Self-Contained Sea-Water Evaporator for 
Drinking Water 


Pioneers of the vacuum-flash evaporator in Great 
Britain, Richardson, Westgarth & Co. Ltd., have just 
despatched to the Sheikdom of Abu Dahbi, on the 
Trucial Coast, a fully self-contained sea-water evaporator 
for the production of 14,400 gal of drinking-water per 
day. In this plant, which is believed to be the first of 
its kind, the unusual feature of the evaporator is that 
it has been designed to float on its own pontoon. In 
this connection, it should be appreciated that there are 
no port facilities at Abu Dahbi, so that the plant, after 
travelling from the Tyne as deck cargo, will be lowered 
into the sea some miles from the coast and then towed 
to the beach. 

With the aid of a winch, forming part of the plant, 
the unit will be hauled up the beach onto a concrete 
foundation, all that is then necessary being to connect 
up to a fuel supply and to run sea-water pipes to the 
plant, after which the evaporator will be ready to produce 
drinking-water. The pontoon remains as part of the 
plant and will be used for storage of the water produced. 
In addition, the plant can be arranged to produce 
electrical power for driving ancillary equipment, such 
as fuel pumps, sea-water pumps, and brine-circulating 
pumps. 


New Engineering Building at the Imperial College 
of Science and Technology 


The first part of the new engineering building at the 
Imperial College of Science and Technology in Exhibition 
Road, London, has now been fully commissioned. 
The complete building, which should be ready in three 
or four years, will take the place of the old buildings, 
and the latter will be progressively demolished to make 
room for it. The building will be 440 ft in length and on 
nine floor levels, and will provide teaching and research 
facilities for more than 350 students of mechanical 
engineering and for some 300 of the engineering students 
from other departments of the college. 

As well as major groups working on applied thermo- 
dynamics and applied mechanics, stress analysis, etc., 
the department also includes sections for studying nuclear 
power and production engineering. The building will 
form the eastern boundary of a new east quadrangle, 
bounded on the south and west by other new buildings 
under construction for civil and electrical engineering. 


Symposium on Welding in Shipbuilding 

The Royal Institution of Naval Architects, the In- 
stitution of Engineers and Shipbuilders in Scotland, 
and the North-East Coast Institution of Engineers and 
Shipbuilders have agreed to co-operate with the Institute 
of Welding in a joint Symposium on Welding in Ship- 
building, to be held in London in October/November, 
1961. The joint committee therefore invites offers of 
papers, preferably of between 2000 and 3000 words, on 
a number of subjects, i.e., the structural design of welded 
hulls, the building of welded ships, standard layout for 
welded shipbuilding, automatic welding in shipbuilding, 
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Famous for Forgings 


The Daniel Doncaster companies 
never stand still—we are 

always putting in extensive (and 
expensive!) new equipment to 
enable us to undertake by 

a combination of processes and 
plant work of the most 

versatile nature. 


We make forgings, drop forgings, 
hardened steel rolls and 
precision forgings. 


Why not write for the 28-pp. 
Doncaster Book? 











DONCASTERS <> 
i778 DD 




















DANIEL DONCASTER & SONS LIMITED SHEFFIELD 


MONK BRIDGE IRON & STEEL COMPANY * LEEDS 12 
MOORSIDE COMPONENTS - OLDHAM 


DANIEL DONCASTER & SONS (THE BLAENAVON CO. BRANCH) LTD. 
BLAENAVON - MONMOUTHSHIRE 
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BROWN FINTUBE 


WF 21S 


THERMO-FLO 


TANK 
HEATERS 








CANNOT BECOME BURIERe 
IN SEDIMENT 
































ENSURE-MAXIMUM LON 
TERM HEATING EFFICIENCY 


There are over 10,000 Thermo-Flo Heaters 
already in use by leading petroleum, power and 
‘other undertakings throughout the world. Brown 
Integral ‘‘One-Piece’’ Fintubes have eight times 


the heating capacity of bare pipe. 


Only Brown Fintube Thermo-Flo heaters can 
create the true Fintube thermo-syphon circulation nani ati 
that produces the most efficient and highest rate of heat transfer. The heaters are completely interchangeable 

cost less to install than old fashioned coil heaters—keep the floor of the tank free from obstructions for 


easy cleaning. 





Let us give you full technical information 
BROWN FINTUBE (Great Britain) Ltd. 
Associated with (‘ar hep 


(65a) 
BIRWELGO itp. : 


CHESTER STREET, ASTON, BIRMINGHAM 6 


Telephone: EASt 1171 5 lines. Telegrams: BIRWELCO, BIRMINGHAM 
London Office: 46 Westminster Palace Gardens, $.W.1. Telephone: ABBey 2073 (3 lines) 
Telex Nos: Birmingham 33/345. London 24/278 Birwelco 
Overseas Associates: AUSTRALIA: John Lysaght (Australia) Pty. Led. P.O. Newcastle 2N, New South Wales, Australia 
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Session No. 1: “Review of the Role of Radio Technique 
in Space Research”, comprising survey papers on the 
ionosphere, instruments in satellites, deep-space 
aspects, and terrestrial communications 

Session No. 2: “Satellite Engineering Problems’’, cover- 
ing papers on environmental aspects, constructional 
techniques, component and system reliability, power 
supplies, etc. 

Session No. 3: “Extra-Terrestrial Measurements”’, 
dealing with papers on such subjects as the measure- 
ment of ionic density and upper-atmosphere composi- 
tion, geomagnetic-field determinations, Faraday 
rotation, and cosmic-ray investigations. 

Session No. 4: “‘Telemetry”, consisting of papers on 
coding, bandwidth considerations, frequency alloca- 
tions, satellite and launcher control, etc. 

Session No. 5: “Techniques in Radio-Astronomy”, 
involving papers concerned with various types of 
aerials, low-noise radio receivers, the radio aspects of 
the computational techniques employed, etc. 

Session No. 6: “Satellites in Terrestrial Communica- 
tions”, covering papers on the systems and circuit- 
engineering aspects of passive and active satellite 
repeaters and their associated ground receiving 
stations. 

The Convention Committee invites offers of papers, 
and these, accompanied in the first instance by a synopsis, 
should be addressed to The British Institution of Radio 


PRECISION 


slideway grinding 
at one setting! 


SPECIALISTS IN 
MACHINE-TOOL 
REBUILDING 


The Brockhouse Unit Grinding 

Head and Truing Device is suitable 

for horizontal and vertical grinding. 

* Easily adaptable on most standard machines. 


* Rapid and accurate. 
% Slideway grinding enquiries invited 


j. BROCKHOUSE & CO. LTD 


Eims Works, Penn Road, Wolverhampton. Phone 23801 





materials handling, welded joints in thick mild steel, 
the use of aluminium alloys or high-yield-point steels in 
welded ship construction, non-destructive testing of ship 
welds, and the training and testing of ship welders. 

All papers, the MSS of which, complete with 
illustrations, will be required by April 1, 1961, should be 
addressed to The Secretary, Joint Symposium Commit- 
tee, The Institute of Welding, 54 Princes Gate, Exhibition 
Road, London, S.W.7. All papers accepted by the 
organizing committee will be preprinted and will subse- 
quently be published with a Discussion in a volume of 
Proceedings. 


The British Institution of Radio Engineers 
Convention 


Scheduled to take place at Oxford University between 
July 5 and 9, the 1961 Convention of The British Institu- 
tion of Radio Engineers will have as its theme “‘Radio 
Techniques and Space Research” and will contain at least 
six sessions, the scope of which provisionally covers the 
following: 


Engineers, 9 Bedford Square, London, W.C.1. 


Plastics Exhibition and Symposium 


A Plastics Exhibition and Symposium will be held at 
the Grand Hotel, Sheffield, on February 21 and 22, 1961, 
by BX Plastics Ltd. A programme of papers on packaging, 
design trends, and technical and other uses of plastics will 
take place against a background of plastics materials and 
their products and there will be three sessions per day, 
commencing at 10.30 a.m., 2.15 p.m., and 6.00 p.m 
Free admission tickes are available on application to the 
Publicity Department, BX Plastics Ltd., Chingford, 
London, E.4. 





Classified Advertisements 








The rate for all classified advertisements is 9d. per word: in bold 
print 1s. per word: minimum order 10s. Box-number advertisements 
ls. extra. Semi-displayed advertisements on this page 60s. per single 
column inch. Instructions, together with remittance, must be received 
not later than the \st of each month for advertisements to appear in the 
same month's issue. 


MACHINERY WANTED 


Wanted good secondhand planing machine, length of stroke 20 ft 
approx. Apply Eagre Construction Co. Ltd., East Common Lane, 
Scunthorpe, Lincs. Phone 4513. 
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CATALOG UE from ANDERTON SPRINGS Ltd. (A2) BINGLEY 2388 


London Office : 


HOLborn 5151 & 5305 
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“ict METALS DIVISION 
—— 


eta 


GRADUA E 
MIS CHANICAL ENGINEERS 
OR PRYSICISTS 


of British nationality are required for SENIOR posts in the Engineering Group of the Research 
Department at WITTON, near Birmingham, to undertake work in the first instance in the following 
fields :— 


STRENGTH of MATERIALS The principal responsibility of senior staff is the 
development of equipment and procedures for new 
determinations of mechanical properties and the 
general analysis of the behaviour of materials. A 
wide range of plant is available and some supervision 
of conventional work is involved. Emphasis in the 
immediate future is likely to be on creep behaviour 
under stress systems more complex than constant 
tension. 


DEFORMATION of METALS The work covers principally the plastic behaviour 
of metal in both practical and theoretical aspects. 
Both process and product research is involved. 
Processes are almost wholly mechanical in nature. 
Excellent semi-technical plant and resources for the 
erection and testing of prototype units exist. 


These posts hold good prospects of advancement both within the Research Department and in other 
I 2 pros} I 
positions of the organisations, to which technically qualified staff are frequently transferred. 


Applicants should have a Ist or 2nd Class Honours Degree of a British University. Relevant experience 
is not necessary although a period of research work either at a University or in industry would be an 
advantage. 


Initially, salary will depend on age, experience and qualifications and there is adequate scope for 
progressive remuneration. There is a Staff Pension Fund and an Employee Profit-Sharing Scheme. 
Assistance can be given towards house purchase and removal expenses for married men. 


Please write for an application form to the Personnel Manager (Staff), 
IMPERIAL CHEMICAL INDUSTRIES LIMITED. 
Metals Division, P.O. Box 216, Kynoch Works, Witton. Birmingham, 6, quoting RES /458 /ED. 
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NEW TECHNICAL BOOKS 


Engineering Management. 2nd edition, 1960. By 
Struan A. Robertson, B.Sc.(Eng.), B.Com., Wh.Ex., 
A.M.LC.E., M.I.Mech.E. 480 pp., 12 illustrations. 
Publishers: Blackie & Son Ltd., 17 Stanhope Street, 
Glasgow, C.4. Price: 30/-. 

For some students, the study of engineering manage- 
ment, i.e., the art of creating industrial relations in order 
to secure co- operation, is an accessory to the study of 
engineering design. Many of the problems encountered 
in the design of machines or structures are, in fact, 
management problems in connection with production 
planning, estimating, economic utilization of resources, 
methods of inspection, and so on. There can be no 
doubt, therefore, that a knowledge of the management is 
valuable, inasmuch as it enables designers to understand 
the setting in which they work and in which their designs 
will later be carried out. This book consequently fills 
a definite need, dealing, as it does, with the art, science, 
and practice of engineering management. 

In this second edition, various alterations have been 
made, these being mainly engendered by the changes in 
industrial conditions that have taken place since the 
publication of the first edition in 1948. The text itself 
is founded on lectures given to University, Higher 
National Certificate, and LCiploma in Technology 
engineering students, and also to others studying for the 
examination of the Institution of Mechanical Engineers 
in Industrial Administration. 


Electronic Equipment Reliability. By G. W. A. 
Dummer, M.B.E., -LE.E., Sen.Mem.I.R.E., and 
N. Griffin, A.M.Brit.1.R.E. 286 pp., 88 illustrations. 
Publishers: Sir Isaac Pitman & Sons Ltd., Parker Street, 
Kingsway, London, W.C.2. Price: 45/-. 

The increasing complexity of modern electronic 
systems results from changes in the application of 
electronic devices to wider fields, where the emphasis is 
on greater accuracy and more precise performance, with 
correspondingly higher orders of all-round reliability. 
It is true, of course, that considerable literature exists on 
the subject of reliability, but, as the authors point out in 
their preface, this book has involved much sorting and 
classifying of material, thereby facilitating study of the 
subject by presenting what is in effect a summary of 
present knowledge, in order to assist designers and users 
to obtain maximum reliability in their equipment. 

The authors, both of whom are members of the 
Royal Radar Establishment, are in a unique position for 
amassing the data on which this book is based, and they 
have succeeded admirably in presenting the most 
important aspects of reliability in electronic equipment 
clearly and concisely. As such, this book is definitely an 
important contribution to practical literature on elec- 
tronic equipment. 


Proceedings of the National Clean-Air Conference, 
1959. 276 pp., 150 illustrations. Published by the 
National Society for Clean Air, Field House, Breams 
Buildings, London, E.C.4. Price: 30/— (postage 2/6). 

This interesting and well-produced volume contains 
the 78 papers presented at the International Clean Air 
Conference, which was held in London in October 1959 
and which was organized by the National Society for 
Clean Air to celebrate the diamond jubilee of their 
foundation. The papers are conveniently grouped 
according to their subject, covering national air-pollution 
problems, legislation, education, etc.; technical considera- 
tions; observations, investigations, and measurement of 
air pollution; and research and international co-opera- 
tion. In addition, as the papers in each session were 
reviewed by a rapporteur, these reviews, together with 
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discussions and authors’ replies, are also included in the 


Each paper is by a recognized expert in his own 
particular field, the countries represented including, in 
addition to the U.K., Eire, Canada, South Africa, U.S.A., 
Japan, France, Belgium, Italy, Denmark, Norway, 
Sweden, Germany, Czechoslovakia, Poland, and Russia. 
The large number of papers, the varied aspects of air 
pollution that they cover, and the number of different 
countries represented by the contributors make this the 
widest and most international survey of the problem ever 
to be published. 


Electronic Fundamentals and Applications. 2nd 
edition, 1960. By John D. Ryder. 734 pp., 517 illustra- 
tions. Publishers: Sir Isaac Pitman & Sons Ltd., Parker 
Street, Kingsway, London, W.C.2. Price: 60/- 

First published in the U.S.A., this well-known 
textbook covers most of the work required by students in 
universities and technical colleges in connection with the 
fundamentals of electronics and the applications of 
electronic devices. 

In this new edition, the author, who is Dean of 
Engineering and Professor of Electrical Engineering at 
Michigan State University, considers that the transistor 
and other semiconductor devices have now proved 
themselves. For this reason, he has consolidated the 
fundamental pheomena underlying both types of 
device into a joint treatment. He has also brought 
together electronics and basic network theory, and 
emphasises the standard methods that prevail, once an 
electronic device has been reduced to a linear active 
circuit. Professor Ryder writes well and simply, as well 
as authoritatively, and the result is a book which is not 
only eminently readable and interesting, but one which is 
also of great practical value to all those requiring an 
insight into the fundamentals of the subject. 





DOES A NUT 
2J MAKE A BOLT 
FOR IT? 


. when component manufacturers discover that 

the Lewis Spring Company can design and produce 
almost any kind of spring clip fastening 

Spring clip fastenings can do the job more efficiently 
than older methods, so start cutting assembly 

costs now. Consult the Lewis Spring design 
department — it costs nothing to ask. 


LEAVE wie 
Lews, 
SPRINGS, PRESS WORK 


AND WIRE FORMS TO 
FINE LIMITS 


* Send 2/6 postal order for our 
40 page booklet on spring M 
design with full technical data 
It is an invaluable reference 
for your design department 





THE LEWIS SPRING CO. LTD. 
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ondon Office 
122 High Melton wc 
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Skilled hands 
appreciate... 


The Eclipse Range of tools includes:— 


Hack Saw Blades and Frames ; Sheet Saws : Surface Gauges 
Automatic Centre Punches . Scribers . Tap Wrenches . Pin Vices 
Pin Tongs . Angle Plates . Vee Blocks . Tool Bits & Tool Bit Holders 
Saw Sets . Coping Saws . Junior Saws . Piercing Saws . Fret Saws 
Jig Saw Blades . Trammel Heads . Instrument Vices . Pad Handles 
Permanent Magnets Magnetic Chucks and Magnetic Tools 


. 


Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 
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LATEST INDUSTRIAL LITERATURE 


LUOARARLAOD UO LONUOREORGOEEREGO OGD OGG DONLONAUOODOEOR EEG EOO ACE UEEEONEO EGO OCONN 
1. Hydraulic Rams 


A range of single- and double-acting hydraulic rams 
described in an illustrated 12-page brochure has a number 
of advanced design features, such as phosphor bronze 
bearings, ground and hard chrome-plated piston rods, 
and special wiper seals to eliminate the ingress of water 
and foreign matter. The hydraulic rams, which are 
available with bores of from 14 to 6 in. and strokes of 
from 8 to 60 in., have an operating range of up to 2000 
psi. 


2. Process Timers 

Developed to meet the demand for a wide variety of 
contact requirements, a range of a.c.-motor driven 
process timers is introduced in a 6-page folder. The 
timers are self-resetting and can be started by a remote 
switch. Units comprising two or more process timers are 
also available, which are ganged together in such a way 
that each timer triggers the operation of the next, thus 
providing a completely automatic timing sequence. 


3. Oil-Fired Boilers 

Details are given in a 4-page leaflet of a range of 
horizontal oil-fired industrial and marine boilers of 
compact design and fully-automatic operation. The 
boilers have relatively small water content and, thus, their 
steam-raising cycle is comparatively short and the unit 
is much lighter than any other firetube boiler of similar 
capacity. The oil burners of the boilers give a radiant 
flame, permitting a high proportion of the heat to be 
taken out through the furnace walls and giving very low 
back-temperature. 


4. Porous Plastics 

Suitable for air and liquid filtration, for fluidizing 
powders with air, and for a number of other industrial 
applications, a porous plastics material is introduced in 
an 8-page brochure. The material, which is produced 
from high-density polythene and can withstand tempera- 
tures up to 212°F without distortion, is light and flexible, 
has considerable strength, and can easily be fabricated in 
tubes and other shapes. 


5. Tee-Bolts and Socket Studs 


A 6-page folder gives a description of a range of 
composite tee-bolts and socket studs manufactured from 
high-grade alloy steel and heat-treated to achieve 
exceptionally high tensile strength. The tee-bolts, which 
are suitable for all British and American machine tables, 
are more economical than the solid type of bolts, as it is 
only necessary to replace the socket stud instead of 
discarding the complete bolt. The socket studs are also 
recommended for various applications in the toolroom 
and for assembly work where long lengths are required. 


MAIL THIS COUPON TO-DAY 
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6. Hydraulic Transmission Systems 

Combining a variable-output pump and a fixed- 
displacement motor, a range of hydrostatic hydraulic 
transmission systems is described in an_ illustrated 
16-page catalogue. The transmission system offers 
speed ratios from zero to | : 1 and provides a constant-hp 
performance, the torque transmitted varying inversely 
with speed. The components of the system can either be 
compactly mounted within a single container, which also 
forms the reservoir, or, alternatively, the units can be 
arranged separately to suit special requirements. 


7. Flexible Couplings 

High shock and vibration absorption, misalignment 
without wear, and quick and easy installation are some 
of the main advantages of the range of flexible couplings 
described in an 8-page folder. The couplings comprise 
two flanges and a two-piece flexible rubber sleeve, the 
teeth of the sleeve-halves locking into the teeth of the 
flanges without clamps or screws, tightening under 
torque, and providing smooth transmission of power. 
The couplings take angular misalignment of up to | deg,, 
parallel misalignment of up to ; in., and end-float up to 


$ in. 


8. Multiple V-Drives 

Coupling the simplicity and flexibility of flat belts 
with the ability of V-belts to provide higher power and 
speed ratios, shorter centre distances, and freedom from 
slip, a range of multiple V-drives is dealt with in a 
26-page brochure. The belts, which run in specially 
grooved pulleys, are recommended for use in place of 
single industrial belts, fhp belts, wedged belts in the 
automotive field, etc. 


9. Electric Welding 

Information is contained in a 56-page handbook on 
a wide range of electric welding processes and equipment, 
comprising welding sets, welding equipment and 
accessories, positioning in welding, etc. Chapters are 
included on the welding of creep-resisting, stainless, and 
high-tensile steels, as well as on surfacing, grooving, 
piercing, and trimming. 


10. Piston Seals 

Responsive to small pressure changes, free from 
mechanical spring gradient, and having extremely long 
flex life, a range of piston seals is described in an 
illustrated 8-page brochure. The seals, which are long- 
stroke, deep-convolution, constant-area diaphragms, are 
recommended for applications in pumps, compressors, 
thermostatic valves, pressure switches, self-resetting 
dashpots, etc. 


11. Hydraulic Fluids and Lubricants 

A 52-page catalogue serves as a useful guide on the 
multifarious uses of a range of hydraulic fluids and 
lubricants recommended as metal-working, heat-transfer, 
low-temperature, and brake fluids, high-temperature, 
gear, compressor, and engine lubricants, plasticizers, 
solvents, etc. The fluids show less change in viscosity 
with temperature-variation than do unmodified petroleum 
oils, have excellent chemical stability, are non-corrosive, 
and respond well to selective additives. 


12. Welding Generators 

Details are presented in a 4-page folder of a range 
of welding generators designed to withstand the vibrations 
of a diesel-engine drive and to meet the requirements of 
the welding process under any climatic conditions. In this 
generator, a unique field system provides continuous 
current adjustment between minimum and maximum 


at a near constant open-circuit voltage, thus giving 
ideal welding conditions for all types of electrodes and 
welding techniques. 
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for outstanding quality 


Modern manufacturing techniques and first class 
workmanship enable BHB Pistons to obtain the high 
operative standard and consistent performance 
demanded by the Automobile Industry. 


Manufacturea by 


es 
automotive 
a o ” . 
engineering limited 
ONE OF THE SHEEPBRIDGE ENGINEERING GROUP 
the green, twickenham, middlesex - telephone POPesgrove 2206/9 ° telegrams ‘MOTIF’ twickenham 
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an extended range of PX-y ge) 
FILLER 


The range of Quick-Release non-ferrous Aston 

Filler Caps in two standard sizes, now includes a 
pressurised version to hold up to 10 p.s.i. One of 

the main design features of this type of filler cap is 

that the cap itself is hinged and consequently can 

never become detached and mislaid. 

Caps can be supplied with coloured name or trade mark badges. 
Standard badges include Fuel Oil, Heater Oil, Hyd. Oil, Lub. 
Oil, Petrol and Water. Special badges can be supplied in 
reasonable quantities. 


now covering a wide field of application in Industry 


BREATHER TYPE ASTON 


For use with Hydraulic 
Fluid Tanks and incor- 
porating a gauze breather 
plate inside the lid. All 
flange - mounted caps as 
illustrated below can be 
supplied with drop-in 
gauze filters if required. 


An efficient, attractive and robust filler 
cap can improve the value of your 
product to your customer. Aston Filler 
Caps can be found fitted as standard 
to many commercial vehicles, diesel 
locomotives and some aircraft. The 
majority of English and many Con- 
tinental racing cars also fit them. 
Itustrated list No. AFC. 1059 will give 
you further particulars — may we send 
you a copy ? 


BENTON & STONE LIMITED * ASTON BROOK STREET - BIRMINGHAM 6 
Telephone: ASTon Cross 1905 Telex: ENOTS-B'HAM 33143 
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DAVE DAVIES 


OIL FILTRATION & RECLAMATION EQUIPMENT 


Meet Dave Davies and Les Brown who head 

the Birfield-Hilco team of Oil-Filtration 

specialists—the only team of its kind and 

calibre in Britain. 

If you are concerned with any application of 
LES BROWN industrial oil filtration from ‘a teaspoon per 


minute to a million gallons or more, or down 
vi to three microns or less’ contact the Hilco 
team now. 


Meg actell 


They will be telling you more about them- 


selves and their new applications and equip- 
ment in subsequent issues—look out for them. 


BIRFIELD HILCO 
‘C’ SERIES FILTERS 


OIL FILTRATION AND RECLAMATION EQUIPMENT ‘R’ SERIES FILTERS 


DUPLEX FILTERS 


MEMBER OF THE Manufactured by 


INTERMIT LIMITED 000 SERIES FILTERS 


**The Hilliard Corporation’’ licensees 





BIRFIELD GROUP BRADFORD ST: BIRMINGHAM & 
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Top Gears for Industry 


The top gear to-day, of course, is made by David Brown 
just as it has been for one hundred years. And there’s a good 
reason for this universal approval of a famous name — for 
David Brown make the biggest range of gears in the country. 
Every one is fully proved and unsurpassed in its class for 
accuracy, quiet running and dogged dependability. 


It adds up to this—more and more manufacturers are going 
straight into top with David Brown gears. 


DAVID BROWN) 223.00" 
(SALES) LIMITED. 
YEARS | 
ne sical 


GENERAL GEAR DIVISION, PARK WORKS, HUDDERSFIELD. TELEPHONE: HUDDERSFIELD 3500 
oa/eot3 


28 THE ENGINEERS’ DIGEST 





Oe 


‘sensitive accurate simple 


ei eee lee e ete 


“light trouble - free 


HEUTE at 


fA 


Just as you specify rolling bearings for rotary motion, so these R § M Ball Bushings bring 
you equivalent performance for linear movement. The self-contained re-circulating ball principle 
provides a neat compact unit as easy to handle and install as a plain bush. Leading companies in 


America have proved the value of Thomson Ball Bushings. Now they are made in Britain by 
Ransome and Marles Bearing Company 

under U.K. patent 707039. 

Ball Bushings are fully described wesersee 

in R §M publication 76. If you have ee 


linear motion, then you need a copy. 


Sole concessionaires for Great Britain and the Commonwealth 


RANSOME & MARLES BEARING COMPANY LIMITED 
NEWARK-ON-TRENT * NOTTS © TELEPHONE 456 * TELEX 37-626 
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OF 
TRANSFORMERS 


“Gadsby, you hoary old hunter, you’re dead right —it’s Westool ! 
... finest herd of transformers I’ve seen in twenty years of sgfari ! 
I'll bag the open type bunch ... you take the fully shrouded fellows, 
and we'll share the encased and hermetically sealed . .. 


remember they're Westool, they’re tough... stand up to almost anything 
... take your time...!” 


Westool transformers from the smallest possible 


up to 1,500 VA for sealed can types; 5kVA single phase — 
18kVA three phase. Transformers to 
BS specifications or to customer's own requirements. 


WESTOOL........... 


WESTOOL LTD., St. Helen's Auckiand, Co. Durham 

Telephone: West Auckland 551 (6 lines). Telegrams: Solenoids, West Auckland 

LONDON: 2, Ashley Place, Carlisle Place, S.W.1. Telephone: Victoria 7301/2 

BIRMINGHAM: Silhill House, 2241, Coventry Road, Sheldon, Birmingham, 26 
Telephone: Sheldon 5121/2 
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Dependable Geared Motor 
For arduous duties 


AE! Type RGD 


HELICAL GEARED 
MOTOR UNITS 


® Rugged design for arduous service conditions 
® Smooth running and long life 

®@ Integral construction of motor and gearbox 

®@ Easy installation and minimum maintenance 


Gears The oil-immersed helical gears 
are precision made and have efficiencies 
in excess of 98% 





moTors Ventilated or enclosed. 
Squirrel-cage, Slip-ring or Direct 
Current. British Standard Dimension 
motors can be fitted. 


For normal industrial duty— 


The lower priced AEI TYPE RSD Straight 
Spur Geared Motor Units are offered for 
normal duty. Three gearbox sizes. Motors are 
4-pole B.S.D. machines, totally 

enclosed fan-cooled, or drip-proof. 


Associated 


Top half of casing is easily 
removed without disturbing 
either gears or motor. Pinions, 
wheels, bearings readily 
accessible for inspection. Handy 
window-type oil level indicator. 


Please write for full details 
of these units. 

Our specialists will be glad 
to give you expert advice. 


Electrical Industries Limited 


Motor and Control Gear Division 
RUGBY AND MANCHESTER, ENGLAND 
A 5604 
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REGD. TRADE MARK 


ROLLING DIAPHRAGMS 


PATENTS PENDING 


The rolling action of these supple, thin-walled Bellofram diaphragms brings many 
advantages for hydraulic or pneumatic devices where frictionless, long stroke action 
is necessary. 

The flexible diaphragms keep a perfect seal within the cylinder in all piston positions. 
They are non-porous and leakproof and, because free positioning, are supremely 
responsive to the slightest pressure change 

The smooth rolling action of the diaphragm ensures freedom from abrasive wear... 
renders close machine tolerance in piston and cylinder unnecessary and —(there 


is virtually no mechanical spring gradient) — ensures frictionless, completely 


accurate operation. The quality of the diaphragm itself ensures millions of cycles 


with minimum attention ... and can be adapted to a wide variety of applications. 





Forming a perfect seal when conforming closely to the piston, 
the Bellofram diaphragm rolls off the piston sidewall and on to 


thecylinder as it descends; all the time a perfect sealismaintained 


GEORGE ANGUS & Co [7 


OIL SEAL DIVISION 
Coast Road, Walisend-on-Tyne. 
TELEPHONE : WALLSEND 624551 TELEX : GACO, WALLSEND 53-138 TELEGRAMS: ‘GACO’ WALLSEND 
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Crowthorn 18in. Centre Lathe on 15 ft. 3in. gap 
bed, admitting 8ft. Oin. between centres. Swing 
over bed 36} in. Swing in gap 57 in. x 2] in., hole 
through spindle 4jin. dia. 28 h.p. motor drive. 





CR 


HEAVY DUTY 
LATHES 


CROWTHORN ENGINEERING 
COMPANY LIMITED 


REDDISH - STOCKPORT - ENGLAND 


CL.97 
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Cast 
with 


Precision 


# Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


* Engine blocks and cylinder heads 
in high duty iron. 


* Castings of the highest quality in the 
desired quantities at the right time. 


: . Austin Seven and Mini-Minor 
* The greatest technical experience Transmission Housing. 


augmented by quality control Gravity Die Casting 
of production. in Aluminium. Weight 254 Ib. 
By courtesy of B.M.C Limited. 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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A cutting end with lasting hardness 


You get the exceptional cutting efficiency of Stag 

Major high speed steel in the form of a good 

substantial cutting end (not a tip) electrically 

fuse-butt-welded to a high grade steel shank. For 

little more than the cost of redressing you get a 

complete solid high speed steel tool hardened and 

ready for use on lathe, planer, shaper, e*c. Ta bl ‘ 

Please send for booklet and tool chart using the 3, ‘ AX y \ AJ¢ KR 


request form. 


eee 9 (| PERWE [) 


To EDGAR ALLEN & CO. LIMITED, SHEFFIELD 9. 
Please post “‘Superweld’’ booklet and chart to:— 
NAME ; ; . 

POSITION 


FIRM 
ADDRESS 


Hikaru UAM hes statics sich dies rsgls els cess tne ais-ctnacas eas 


—— ee ee YT 
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When hold-ups cost money- 


-«- and ordinary lubricants have failed 


SANUARY, 


1961 


Volume 22, No. 1 


This letter is reproduced by 
kind permission of Messrs 
Samuel E. Holmes Limited, 
Monasterevan, Co. Kildare, 
Irish Republic. The original 
may be inspected at the head 
office of Rocol'Limited. 


the answer 


ROCOL MOLYBDENISED LUBRICANTS 
are manufactured by ROCOL LIMITED 

General Buildings, Aldwych, London W.C.2. Tel: HOLborn 1985 
Rocol House, Swillington, Leeds. Tel: Garforth 2261 
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10] 8) = Gun OC Maou 
HORIZONTAL 
COLD CHAMBER CLOSING POWER 150 t 





MODEL “OG 45,. HORIZONTAL COLD CHAMBER 
CLOSING POWER 450t 


Automatic self-contained oleodynamic 
machines for the diecasting of aluminium 
or alloy coppers, with horizontal 

cold chamber or vertical 

with warm chamber, under vacuum. 
Models with an injection 

capacity from 2000 to 18.000 gr 

of aluminium and a closing power 

of 150 - 300 - 450 - 600 - 800 - 1000 tons. 
Synchronized automatic cycle with radial 
lifting control on schedule. 

(Original) Vickers oleodynamic unities 
“Siemens” electrical equipments. 


Construction of hydro-oleodynamic presses 


ROVETTA BALDO 


(formerly Rovetta Antonio) 


Via |. Pindemonte, 1 Brescia/ Italy 


Enquiries*from agents desiring to represent us 
in uncommitted countries would be considered. 


1 


* 
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THE CARBORUNDUM COMPANY LTD 
TRAFFORD PARK, MANCHESTER 17 


Telephone: TRAfiord Park 2381 Telegrams: CARBORUND, TELEX. MANCHESTER 
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G GLAMP BOLTLESS DOORS © 


a for vacuum and pressure vessels 


Horizontal Vessel 
Door moved by side 
Davit. 


Power Operated 
Boltless Door and 
Clamp ring. 


Robert Jenkins & Co. Limited, Rotherham. 


Jenkins ring clamp boltless doors offer easy access to all types of 
pressure and vacuum vessels without impairing sealing efficiency for 
vessels requiring frequent opening. This brings about a considerable 
reduction in cost of labour and increases the speed of operation. 


The ring clamp is so arranged that when it rotates, its mild steel clamp 
tongues engage with corresponding tongues in the door flange. The 
pressure load on the door is taken entirely by these steel clamps—while 
the sealing gasket ensures that a positive pressure seal is maintained. 
The door itself does not rotate so there is no wear on the sealing gasket. 
A safety locking arrangement provides protection against movement 
of the ring clamp while the vessel is under pressure. 


The small movement of the ring clamp necessary to disengage the door 
can easily be accomplished by manual operation or by electric, 
hydraulic, or pneumatic power operation. 


The Jenkins ring clamp boltless door is suitable for vertical or 
horizontally arranged vessels. Ring clamp boltless doors with a short 
extension shell and bolting flange are available for adapting existing 
bolted door vessels to this system. 

Boltless doors are suitable for Kiers, Sterilizers, 

Vulcanizers, Impregnating Autoclaves and similar 

vessels. 


The latest technical leaflet No. 6A gives full in- 
formation and is available free on request. 


THE SIGN OF 


Established 1851 Telephone 4201-6 (6 lines) COO WELDING 
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The illustration shows a Water Meter Piston, a Valve Anode, a Pump Vane, 


~ 


Thi / ¢ 


's nothing 


like it 


Guile 


- aa, 
a Sealing 


Ring, a Rectifier Grid and a Welding Rod — just a small selection of products 


... that’s the beauty of it 


Look at these advantages — Light as aluminium. 
High resistance to wear. Wide range of resis- 
tance to Chemical attack. [Easily machined. 
High thermal conductivity. Excellent heat radi- 
ation. Not wetted by molten metal or slags. 
Non-seizing. Self-lubricating. High resistance to 


MORGANS 


THE CARBON, DEPARTMENT 


THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11. 
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showing the remarkable versatility of Morganite Carbon. 


thermal shock. Good mechanical strength at 
high temperatures. Good electrical conductivity. 
Available in impervious forms. Low thermal 
expansion. These properties give Morganitc 
Carbon vast potentialities for the design en- 
gineer. Talk them over with our technical staff. 


CARBON AND GRAPHITE — ELECTRICAL, CHEMICAL 
AND MECHANICAL; CRUCIBLES, FURNACES, 
REFRACTORIES; RADIO PARTS; SINTERED METAL 
PRODUCTS AND ELECTRIC FURNACE ELEMENTS. 


BAT: 8822 
CS9A/417 
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EMPYRIUM 
) ig fabrications 


Pressure Vessels. Columns 
Heat Exchangers 

Press Frames. Transformer 
and Switchgear Tanks. 

Gas Works Plant. Mixers 
Machine Tool Frames 
Quenching Tanks 

Bed Plates. Blast Mains 
Evaporators. Separators 
Vacuum Vessels. Driers 
Air Receivers. Condensers 
Storage Tanks. Autoclaves 
Crystallizers, Calandrias 


What Empyrium Offers You : 


Greatly increased and ever-growing capacity for precision fabricating by the most advanced 
methods, including the automatic submerged arc-welding process. 

Welded Fabrication in any size and weight up to 100 tons from our new fabricating and machine 
shops now in full production. 

Full facilities for stress-relieving, galvanising, hydraulic and mechanical testing, X-ray and 
other non-destructive tests. 

The services of creative engineers and skilled designers, who will quickly solve any problem and 
submit specifications to suit your specialised needs. 

Fabrications to all specifications, including Lloyd’s Register of Shipping, A.S.M.E. Code, 

and British Standard Specification No. 1500; to all Insurance Company Regulations; and to the 
exacting requirements of the Petroleum and Oil Companies, and leading Consultative Engineers. 


The illustration shows an artist’s impression of our New Premises, the manufacturing part of which 
is now in full production. 


For further information write to 


‘EMPYRIUM wetoine & MANUFACTURING CO LTD 


Registered Office: Pritchett Street, Birmingham 6, England 
Telephone: ASTon Cross 3203 /4/5 Telegrams: EMPYRWELD B’HAM. 


Works: Moorson Street, and Pritchett Street, Birmingham 6. Old Walsall Road, Great Barr, Birmingham 22 


PIONEERS 


IN WELDING PRACTICE SINCE:1917 


JW.Ad 4882 
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The 
Fastest- 
Changing 
Toolholder 


Te Ue OL & AAS AG 


J oldiale mm lit-leMm Mala-1-me—t(-JeMl @jalleleola-t-1 4-15 
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Torque relief and the Belleville Washer 


Messrs. Fodens Ltd., fit Belleville 
washers in packs of 7 pairs on their 
F.R.6/45 Heavy Duty Dumper. This 
proved to be the most effective 
method of relieving twisting of the 
rear axle case produced by braking 
and transmission torques. 

The potential uses of Belleville washers 
are endless. 

They provide the perfect answer to 
engineering problems where resistance 
to load or thrust is beyond the capacity 
of helical springs. Their fractional 
movement under heavy load has solved 
design difficulties in almost every 
industry. 

Salter technicians can help you. Their 
services are freely at your disposal. 


Nlustrations by kind permission of Messrs. Fodens Ltd 


SALTER 


MAKE THE FINEST BELLEVILLE WASHERS 





GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND. Established 1760 
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AT IT’S SIMPLEST 


Screw-locked milling.o. s5sty sents 


They’ve done it again! You can 
rely on Dormer to turn out the 
tools for peak performances with 

the greatest accuracy and the 


DORMER HELI-MATIC ARBORS 
& SCREWED BORE CUTTERS 


This high-efficiency combination simplifies screw- 
locked milling and achieves the greatest productivity. 


least trouble. Look how easy Ease of assembly, precision in performance, and dura- 
this is... . tion of working life, are the outstanding features of the 
Heli-Matic equipment. 


Second Stage 


First Stage Screw on the cutter to meet 


the nut—then release by a part 
reverse turn. 


Screw on the nut by hand 
—as far as it will go. 


To Release 
Third Stage 


Screw back the nut firmly 
against the cutter by hand— 


immediately cutting starts the \ wT | 
cutter will lock solidly against | | | 
se Ne 

= 


Apply the spanner to the nut 
and a few sharp hammer 
blows will release the nut 
from the cutter, which can 
then be screwed off by hand. 99 
the nut, making a rigid tool 

assembly. 


You can’t go wrong—send for the Heli- 
Matic brochure giving the full range of 
Arbors and Cutters. 


D/O/RIMIEIR 


lalt-matic 


a ee “ 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 
SHEFFIELD ENGLAND 


DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 











Extra-high-voltage 
Power transformers 


up to 400 kV 
Three-phase ratings up to 600 MVA 


Brown Boveri transformers are impulse tested, 
efficient, noteworthy for their compactness, and 
have a long-established reputation for reliability in 
service. 


At present under construction: 

two 400-MVA banks, 420 kV, for the Kraftwerke 
Hinterrhein A.-G., Thusis, Switzerland, and 

one 420-MVA bank, 380 kV, for an installation in 
Finland 


Our list of products includes: 
Steam and gas-turbine power stations 
* Machinery and apparatus for nuclear 
power stations * Equipment for hydro- 
electric and diesel stations 


Regulating and protective gear * 
Generators 


Transformers, airblast § circuit- 
breakers, instrument transformers 
for 400 kV 


Electric motors * Electric furnaces * 
Electric welding equipment * Trans- 
mitting and rectifier tubes 


Electrical equipment for locomotives, 
trams and trolleybuses * Marine 


drives Single-phase transformer belonging to a 150-MVA 


bank for a Swedish 380-kV installation 


BROWN BOVERI 


BROWN, BOVERI & CO., LTD., BADEN - SWITZERLAND 
Representatives in most countries 
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WSS SPESEQARVVE GS 


There’s talk of Sykes in the refineries ... 


There are, in fact, a number of interesting talking 
points about the Sykes 3}” gear and lubricant 
testing machine. Its ancestor was a machine 
designed by Prof. H. Blok of Delft Laboratories 
about twenty-five years ago. Although the capacity 
of the original was eventually outgrown, its 
principles were still good, and a larger model 
followed. Early in the war, the Ministry of Air- 
craft Production needed similar machines—re- 
designed and built by Sykes in co-operation with 
the Institute of Automobile Engineering. Since 
then these machines have been doing important 
work for Government establishments, Research 
Institutes and Oil Companies in various parts of 
the world. 


Later, from the fund of knowledge gained, and to 


meet the need for changed applications, Sykes pro- 
duced a new and improved version which is widely 
used for such work as lubricant rating, checking 
gear performance with various types of steel; 
different profiles and variations of specific sliding, 
and for the testing of chemical treatments and 
metallic plating. 

The test gears are expendable, being used once 
on each flank and then scrapped or reground. They 
are hardened to a very precise degree, with strin- 
gent limits laid down for the grinding of tooth form. 
Special gears can be designed and supplied to meet 
individual requirements. 

The very wide knowledge gained by Sykes 
through many years of practical working in this 


field are at the service of research and industry. 


FR, 


Talk to SYKES about gear production 


Ome” 


W. E. SYKES LTD * STAINES - MIDDLESEX - ENGLAND and associated companies: Sykes ‘Tool Corporation Ltd, Georgetown, Ontario, Canada 
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Sykes Machine & Gear Corporation, Newark, NJ, USA 
W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 
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BEMAG CO-ORDINATE BORING & MILLING MACHIN 


achining time by 60%, 


cuts m 


















“tn the cast sie 
grive side oe 
for our penne 
cutter scoring’ 


: e 
machine Ha : 
macnine 24 — 

35" dia- “qia 
z2noles af Ee Bee g” dia 
. ++ ee "gr ate 

»? 1h" dia. (Dowel) 
»? 1" dia. 6" B.9- 


The BEMAG Co-ordinate Boring & Milling Machine for JIGLESS 
production represents a revolutionary approach to single, batch 
and mass production boring. 


@ MANUAL PRESELECTION OR e ALL 


AUTOMATIC PROGRAMMING OF 
CO-ORDINATES 


SIMPLE PUNCHED CARD 
PROGRAMMING SYSTEM 
—NO ELECTRONICS 


BRIDGE TYPE COLUMN AND 
REMOVABLE TABLE FACILITATE 
MACHINING LARGE WORK- 
PIECES 


Sole Agents for U.K. 


SLIDES AUTOMATICALLY 
CLAMPED 


POWERED DRAW BAR FOR 
RAPID TOOL CHANGING 


MAXIMUM DISTANCE SPINDLE 
TO BASE 48” 


LONGITUDINAL SPINDLE 
MOVEMENT 50’, CROSS 30” 





For further particulars write or telephone TODAY 









ROCKWELL | 


| 
TOOL te ee 
- Sa 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0035 


AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW —TEL: MERRYLEE 2822 








AIR JET 
PLUG GAUGES 


Uwe Yn * ACCURACY 
x and Solex air operated gauges require only one master setting ring— 
another reason why this system is world renowned. 


HAVE THE MEASURE OF THINGS 

















MACHINED IN 24 SECONDS 
WITH AUTOMATIC LOADING 


The photograph shows the automatic loader 
fitted to a No. 6 Ryder Verticalauto supplied 
to The Ford Motor Company Limited. It is 
used in the production of differential gears, 
which are finish-bored, turned and faced at 
the rate of one component in 24 seconds. The 
magazine carries enough components for a 
forty minute run. 

Automatic loading can be fitted to all sizes 
of Ryder Verticalautos. 


VERTICALAUTO 


Thos. Ryder & Son, Limited, Turner Bridge Works, 
Bolton, England. 


Makers also of single spindle Rydermatics and Piston 
Ring Lathes. 
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Our range of industrial engines are a practical 
proposition for many types of industrial equipment 
... compressors, cranes, pumps, contracting equipment, 
earth borers, generators, railcars, welding plant, works 


trucks, tractors and conversions. Simple design, 
modern flow-line production methods and common 
interchangeable parts contribute to the low cost of 
these high efficiency engines. And remember, every 
engine is fully backed by a World-wide Parts and 


industry 


Service Organisation. Take your choice from a wide 
power range... Diesel 20 to 86 b.h.p. and Petrol 11 
to 87 b.h.p. (12-hr. rating). 


DIESEL EcConomyY—have you considered the replace- 
ment of existing power units in your equipment and 
trucks with the famous 4D Diesel engine? You'll have 
the unique advantages of economy, long-life and low 
running costs ... plus the best service in the World! 


‘ea GO aa im 


Wherever you are, whatever your problem, 


lols 


MOTOR COMPANY LIMITED - ENGLAND 
are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Dealer 
or direct to 





Please send me technical brochures of your *PETROL 
pIESEL Industrial Engines. The maximum B.H.P. required 

Risdcessonaebind R.P.M. Also, please send details 
of the following equipment powered by your engines. 


Nature of Business 


Telephone No. 


* Delete where not applicable G51°241 











FORD MOTOR COMPANY LTD - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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Designed for compactness... 
Torrington needle bearings 


More simple compact design is offered by the Torrington 
Needle Bearing in eliminating friction problems. 
Offering a higher radial load capacity than 

any other bearing of comparable size the 

needle bearing has been proved in applications 

ranging from office machines to automobiles, 

washing machines to earth-moving machinery. 
Whatever your product give it the benefit of 

our anti-friction know-how. Our technical 
representatives will be pleased to call on you. 


THE TORRINGTON COMPANY LTD 
Bearings Division: Torrington Avenue, Coventry 

London and Export Office: 7-10 Eldon Street, EC2 
Glasgow Office: 50 Wellington Street, C2 








TCRRINGTON NEEDLE 
BEARINGS FEATURE: 


| 

| 

| 

| 

| 

®@ High radial load | 
capacity | 

@ Low co-efficient of | 
| 

| 

| 


starting and 
running friction 


@ Low unit cost 
@ Long service life 


TORRINGTON BEARINGS 





GRINDING DIESEL 
TRANSMISSION GEARS 
FOR THE 

TRACTION DIVISION 
OF ASSOCIATED 
ELECTRICAL INDUSTRIES 


Diesel-Electric Loco- 
motive transmission 
gears are shown being 
ground at our Shirley 
Works for the Traction 
Division of Associated 
Electrical Industries 
Limited. 


The new GC. 48’ 
machine, as illustrated, 
allows gears to 48” 
diameter by 12” face 
width to be ground to 
a coarse pitch of 1°75 
D.P. 


Write for our latest 
literature on the GC. 48” 
Gear Grinding Machine. 


Comprehensive Gear Grinding Service 
Gears manufactured and ground complete 


Makers of the Orcutt Range of Gear and 
Spline Grinding Machines 


The Gear Grinding Co. Ltd. 


CRANMORE BOULEVARD - SHIRLEY ° SOLIHULL * WARWICKSHIRE 
Telephone : SHIrley 2231 (6 lines) Telegrams : Orcutt, Birmingham 
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small motorised pump unit 


a twin pumping set 
incorporating stand- 
by equipment 


MOTORISED GEAR PUMPS 
VARLEY- FMC LIMITED 


(Subsidiary of Food Machinery and Chemical Corporation U.S.A.) P.4967 
FERRY LANE BRENTFORD MIDDLESEX Telephone: iSLEWORTH 3922 (6 lines) Telex No. 25371 Telegrams: Paracyclic Brentford Telex 
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SHAFT 


Remote Control 


For the Designer 
and Engineer... 


S. S. White Flexible Shafting provides a 
method of positive manual control for 
many types of valves which may be located 
in positions otherwise difficult to reach. 


SPECIALIST MANUFACTURERS 
OF FLEXIBLE POWER AND 
REMOTE CONTROL SHAFTING 


A technical handbook of great interest to Engineers is available 
on application to Dept. C. 


THE S.S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
Lith tticiict Mm AALbeth: ts 
Britannia Works, St. Pancras Way, London, N.W.1. 
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under construction for the 
Central Electricity Generating Board 
by the English Electric, Babcock and Wilcox and 
Taylor Woodrow Atomic Power Construction Company Ltd. 


When Taylor Woodrow positioned this 3,900 ton caisson 
accurately above the tunnel being drilled 

under the rock below, the correct distribution of the loads 
to the structure as it settled on the bed 

of the Bristol Channel was of paramount importance. 


Saunders-Roe strain gauge engineers 

provided a simple electrical system for measuring 
the loads in the spud legs. 

This is but one example of the way in which 
Saunders-Roe foil strain gauge techniques requiring 
only simple electrical measuring instruments 

are contributing to research development 

and every day instrumentation over an almost 
boundless field of industriai activity. 


STRAIN GAUGE DIVISION 


OSBORNE - EAST COWES - ISLE OF WIGHT 


A member of the Westland group of companies 
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Specialists 


These narrow angle gears were designed 


and developed by ENV in co-operation 
with D. Napier & Son Ltd for the V-drive 
units used with Deltic engines of 1620 h.p. 
The gears are of case hardened alloy steel, 
and the teeth are profile ground to provide 
the accuracy essential at the high peripheral 
speeds attained. 





ENV are specialists in spiral bevel and hypoid 
gears for automotive, aviation, railway traction, 
marine propulsion and industrial applications. 
They pioneered the Gleason system in this 
country and have unequalled experience in this 
highly specialised branch of gear manufacture. 
Their works are equipped with the latest Gleason 
machines and associated plant for the manufac- 
ture of spiral bevel, hypoid and zerol gears from 
1” to 72” diameter. 





ENV engineers will be 


am ait pleased to advise on 
Sn problems associated 
IN; iW, for gears (a) with gears and drives, 


especially where bevel 
gears are used. 








E N V ENGINEERING COMPANY LIMITED, Hythe Road, Willesden, London, N.W.10. 
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One of the hundreds of Gamax Gear Units installed in the factory of W. D. & H. O. Wills 


gives smooth, efficient service in light industry 


For packaging cigarettes and for almost any other 
light industrial task requiring a range of } tol } 
max. h.p. (18-896 r.p.m. output speed) these 
compact Gamax Gear Units excel. Incorporating 
straight line drive with high quality Durangus non- 
metallic planet pinions they provide really silent, 
vibration-free operation . . . and because conven- 
tional oilbath lubrication is completely dispensed with, 
all fear of leakage or contamination is eliminated. 

The sealed bearing assembly is prepacked with 
grease to ensure at least two years trouble free 
running under normal conditions . . and these 


GEORGE ANGUS & Ce [> 


GEAR DIVISION 


PRINCE CONSORT ROAD, HEBBURN, CO. DURHAM 
Telephone: Hebburn 832204 Telegrams: ‘“ Gamesh "* Hebburn 
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compact units can be mounted at amy angle without in 
any way impairing their efficiency. 
Competitive in price, these outstanding gear units are 
available to give efficient, quiet and trouble-free service 
in any light industrial application. 





ALSO IN REGULAR PRODUCTION ARE 


Spur and Helical Gears up to 78 in. diameter 
Double Helical Gears up to 5 ft. diameter 

Worm Gears up to 24 in. centres 

Bevel Gears up to 5 ft. diameter 

Profile Ground Spur, Helical and Worm Gcars 
Durangus and Peak Non-Metallic Silent Gears 
Rawhide Silent Pinions 


GEAR UNITS OF ALL KINDS TO SPECIAL REQUIREMENTS 
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PRECISION MOULDINGS 


DOWTY ae 
in Natural, Synthetic and Silicone Rubbers. 


Bonded, P.T.F.E. and Nylon Components. 





DOWTY SEALS f2amitetD 


Member of the Dowty ¢ 
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Diernsas or horizontal 
streamlined or functional 
THE INCREDIBLY 
VERSATILE VERSO 


PTET 


This new Holroyd 2}” centres worm gear 
speed reducer has been designed to meet 
the need for a self-contained motorised 
drive suitable for continuous use, and one 
which will look right in any surroundings. 
No matter what the application, it is pos- 
sible to select from its variety of assemblies 
and mounting positions, an arrangement 
which makes it appear an integral part of 
the surrounding machinery, and not an 
added afterthought. 


VERTICAL OR HORIZONTAL 
STREAMLINED OR FUNCTIONAL 
THE VERSO 
FITS YOUR PLANS PERFECTLY 


The Verso has all the famous features of 
Holroyd reliability and high efficiency. 
Centrifugally cast Holfos wormwheel ; case- 
hardened and profile ground alloy steel 
worm; ball bearings throughout; rigid cast 
iron casing and oil bath lubrication requir- 
ing no attention over long periods. Output 
speeds are from 14 to 300 rpm. Output 
torques up to 750 Ib. ins. Standard motors 
from } up to 2 hp. 

Please write for catalogue V.60 which gives 
further technical information. 
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JOHN HOLROYD & CO LTD « MILNROW * ROCHDALE - LANCASHIRE 
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A single strainer of the type we supply to the C.E.G.B. 
handles five million gallons of water an hour—enough 
to maintain quite a spectacular waterfall. At Aberthaw 
Power Station there are six such units with a total 
capacity of 30,000,000 g.p.h. straining the condenser 
cooling water. 








Richardsons Westgarth rotary strainers are made ina 
range of sizes from 160,000 g.p.h. to 5,000,000 g.p.h., they 
are self cleaning, operate continuously, and the accu- 
mulated sludge is blown out at intervals without 
interrupting the flow. 

Please write for illustrated brochure. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


A member of the RICHARDSONS WESTGARTH GROUP 


HARTLEPOOL, CO. DURHAM AND AT 58 VICTORIA STREET, LONDON, 8.W.1. 


59 MOSLEY STREET, MANCHESTER, 75 BUCHANAN STREET, GLASGOW 


RW 59 
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LOOKING FOR FLUIDS—with exceptional thermal stability—fluids that are water-repelient 


and retain good dielectric characteristics over a wide range of temperatures — that 


resist oxidation—have low volatility and show little change in viscosity with ternperature 


—are ideally suitable for use in damping mechanisms—as heat transfer media—and for use 
in hydraulic, springing and coupling devices—GET THEM FROM MIDLAND SILICONES. 


@s) 





Remember — Midland Silicones Ltd. have consistently set tne pace for British progress in this fast 
developing field. Remember, too, that — while silicones cost more initially, this extra outlay is more than 
offset in terms of greater efficiency and long term economy. 


MIDLAND SILICONES LTD 


( Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 TEL: KNIGHTSBRIDGE 7801 


Area Sales Offices : Birmingham « Glasgow - Leeds - London: Manchester: Agents in many countries 
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TORQUE-CONVERTER SLEEVE 
in ‘Lemax’ heat-treated 


Pearlitic malleable iron (Weight 27-5\b.) 


SPECIFICATION: MINIMUM TENSILE STRENGTH 80,000 LB. SQ. IN. 
MIN. YIELD POINT 60,000 LB. SQ. IN. MIN. ELONGATION IN 2”, 3% 


This component plays an important part in the torque 
converter of a machine of international repute. 


As will be seen from the sectional drawing and the photograph, the 
sleeve embodies ducts for the hydraulic fluid, and is extensively 
machined. ‘Lemax’ heat-treated pearlitic malleables have versatile 
attributes, the ability to cast cored ducts of three-dimensional 
curvature, in combination with great mechanical strength, adequate 
shock resistance and the requisite degree of hardness. 


LEY’S MALLEABLE CASTINGS COMPANY LIMITED 


DERBY, ENGLAND 
TELEPHONE: DERBY 45671 


Regd. Trade Marks: 
“Black Heart’, ‘Leys’, ‘Lepaz’, ‘Lemax’ 
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@ ULTRA-HIGH-POWER X-RAY 
EQUIPMENT 
Stated to be the most power- 
ful X-ray machine in the world 
specifically designed for the high- 
speed radiography of metals, a 


A QUICK GLANCE AT THE LATEST 
TECHNICAL DEVELOPMENTS 
THROUGHOUT 


TRE WORLD 





new 8-MeV linear accelerator 
under construction in the U.S.A. produces 
X-rays by “firing” high-energy electrons in a 
straight line down an evacuated tube by means 
of travelling radio-frequency waves which 
accelerate the electrons until they approach the 
speed of light. At the end of the tube, the 
electrons strike a tungsten target, producing 
X-rays which are beamed onto the material 
under examination. The operating head or tube 
of the equipment is 11 ft in length and 30 in. in 
diameter and has a 12-in. radiation aperture. 

With 8 MeV, the equipment will produce 
6000 roentgens per minute and, while it is true 
that other types of equipment sometimes employ 
higher voltages, they do not produce X-rays of 
such high intensity. Thus, for example, at full 
power and at a distance of 9 ft, the 5-mm 
focal-spot source can X-ray an I1-in. thickness 
of steel in about | minute, or a 16-in. thickness 
in about 18 min. The I-mm focal-spot source 
incorporated as an alternative provides even 
greater clarity or resolution, being capable of 
radiographing 8 in. of steel in about | min, or 
14 in. in about 30 min, as compared with an 
exposure of | hour and less resolution for from 
3 to 4 in. of steel with currently available 
equipment. 


From the High-Voltage Engineering Corp., U.S.A., 
November 1960 


@ DOUBLE-DECK RESISTANCE STRAIN-GAUGE 

A new type of stress transducer has been 
developed to separate bending strain from the 
total strain at any point in shell or plate struc- 
tures. Composed of two foil strain-gauges 
mounted on opposite faces of a plastic spacer, 
the new gauge does away with the necessity of 
mounting strain-gauges on both sides of the 
structure. As the two gauges are packaged in a 
single moisture-proof unit, mounted directly on 
the outside of the structure, the tedious measure- 
ments hitherto required for determining exact 
matching locations and orientation of back-to- 
back gauges are eliminated. Also, since both 
gauges are mounted externally, fluid compati- 
bility and hydrostatic correction are no longer 
problems, while lead-wire problems are also 
greatly simplified. 

The principle of the new transducer is 
simply an extension of the classic method of 
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analysing a strain situation with gauges mounted 
back-to-back. Attachment of any kind of 
strain-measuring system to a metal surface 
reinforces or stiffens the surface to some degree, 
so that the strain at the test location will be 
slightly less with the extra attachment than 
without it. The gauge must therefore be so 
designed that this effect is held below a value 
affecting engineering accuracy. The new trans- 
ducer involves the additional problem of 
providing enough distance between the two foil 
gauges to provide a significant difference in the 
signals from each, in order to give accurate 
measurements. 

As designed at present, these bending- 
separator gauges have a maximum reinforcing 
effect of 2% and can yield a signal difference 
between the two gauges of from 50 to 100%. To 
achieve this, the width of bare metal to which 
the gauge is attached must be at least seven times 
the separator width, while the separation 
distance must be at least 50% of the metal 
thickness. For this reason, a series of three 
gauges, each with a different separation distance, 
has been devised to cover a common range of 
metal thicknesses, and can be used for mounting 
on any material with a modulus of elasticity 
greater than 6 x 10° psi. 


From Product Snoincering, v: S.A 
October 10, 1960, pp. 


@ METAL-SPRAYING TECHNIQUE 

IN PASTE FORM 

Conventional methods of spraying metals or 
other materials which are solids at room 
temperature are successfully used in industry, 
but have certain inherent disadvantages. Thus, if 
molten material is used, a container and heater 
for the molten metal, as well as a refractory 
nozzle, must be used. On the other hand, if the 
material to be sprayed is in powdered form, it is 
difficult to ensure proper fusion of every particle 
during its passage through the heating medium. 
It is true that these difficulties are largely 
overcome if the material is in the form of a rod 
or wire, but many materials are difficult to 
obtain or produce in this form and are some- 
times very fragile. 

It is the object of a recently patented metal- 
spraying technique to overcome these difficulties 


USING RODS 
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Heat Treatment 


Reproduction of the subtleties of steel conditioning as determined in the 
Laboratory relies as much upon the man as upon modern instrument- 
ation. Experience—most often handed down from father to son—alone 
can ensure the correct interpretation of the effects of time and temper- 
ature established as the result of research. Firth Brown are proud of the 
wealth of stored experience in the heat-treatment of steel, some of it 
matured by three generations of service at Atlas Works. 


FIRTH | BROWN 


ALLOY STEELMAKERS - FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITED - SHEFFIELD - ENGLAND 
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by mixing the powdered material to be sprayed 
with a suitable paste-forming binder and then 
extruding the mass into a pasty rod, which is 
then used in conjunction with specially designed 
spraying apparatus. A typical paste-forming 
material is a solution of sugar, glycerine, 
methyl-cellulose, or starch. Other materials 
which it is required to spray may not 
require a binder to produce a pasty rod. For 
example, a material of a thermoplastic type can be 
extruded under pressure into the form of a 
pasty rod, with or without preliminary heating, 
according to the particular characteristics of the 
material in question. Alternatively, a thermo- 
plastic material can be utilized as a _paste- 
forming material by mixing it with the material 
to be sprayed before extruding the mixed mass. 

The pasty rod produced by extrusion in this 
manner is subjected to heating and to a spray- 
producing gaseous propellant at a point near the 
aperture from which it is extruded, thus avoiding 
the necessity for supporting the rod as it 
emerges from the aperture. In general, the 
paste-forming binder is selected in such a way 
that it will either burn or vaporize, and conse- 
quently will not be deposited as a solid or liquid 
on the surface to be sprayed. 


From Brit. Pat. Spec. 851,594, 
W. E. Ballard and U.K. Atomic Energy Authority 


@ PHOTOMULTIPLIERION GAUGE FOR 

MEASURING ULTRA-HIGH VACUUM 

A new laboratory tool, designated a photo- 
multiplier ion gauge, has recently been developed 
for measuring pressures of less than 10-!2 atm, 
and is stated to have several advantages over 
conventional low-pressure measuring devices 
for many critical ultra-high-vacuum experi- 
ments. Thus, conventional instruments measure 
extremely low pressures by placing electrical 
charges on the gas particles remaining in a 
vacuum system and then counting the rate at 
which these charged particles or ions form. 
Normally, these charges are derived from 
electrons which are boiled off the surface of a hot 
tungsten filament located inside the vacuum 
system and in contact with the gas being 
measured. In many cases, however, the gas 
interacts with the hot filament, breaking down 
the gas and converting it to an entirely different 
substance, with consequent contamination and 
failure of the entire experiment. 

The new gauge overcomes these difficulties 
by eliminating completely the heated tungsten 
filament, a beam of ultraviolet light being used 
instead of a hot surface. The light is beamed 
onto a metal surface with the ability to release 
electrons under the stimulus of the ultraviolet 
rays, and these electrons are then guided onto a 
series of similar surfaces which multiply the 
electrons in speed and number, after which they 
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are collected and counted in the usual way. 
The gauge is linear with pressure over the range 
from about 10-3 to 10-!° mm Hg, corresponding 
to the range of pressures encountered in space 
at altitudes above the earth of between 50 and 
650 miles. In fact, it has already been used in 
pressure measurements and other experiments 
aimed at providing an understanding of the 
concentrations and interactions of the particles 
found in outer space by duplication of outer- 
space conditions in the laboratory. Other 
applications of the photomultiplier ion gauge 
include its use in low-pressure studies of hot- 
filament /gas reactions, such as those encountered 
in fluorescent lamps, electronic valves, and 
thermionic-energy converters. 


From Westinghouse Electric Corporation, U.S.A.., 
November, 19 


@ METHOD OF PRODUCING WEAR-RESISTANT 

SURFACE LAYERS ON METALS 

A recently patented process is claimed to 
produce wear-resistant surface layers on metals, 
particularly on iron and iron alloys, considerably 
more quickly than has hitherto been possible and, 
at the same time, these surface layers impart to 
the treated metal a markedly lower coefficient of 
friction than its original value. For this reason, 
it is stated that the process is particularly 
suitable for appl.cation to all parts of equipment 
subject to friction, typical examples being 
camshafts, gearwheels, bearing boxes, bushes, 
bearing surfaces of shafts, piston-rings, cylinder 
walls, and drills and other cutting tools. 

The process comprises treating the metal 
with a fused-salt bath containing from 0-1 to 
5% of selenium and/or tellurtum, either in 
metallic form or as alkali-metal compounds or 
salts. The efficacy of the salt bath depends on 
its temperature, optimum results being obtained 
at temperatures tetween about 450 and 700°C. 
As a typical example, cast iron can be treated 
by dipping for | hr in a fused-salt bath containing 
30°% potassium cyanate, 30% sodium cyanide, 
and 1% sodium selenite, with 5% potassium 
chloride, and 34% sodium carbonate, sodium 
oxide, and sodium hydroxide, the treatment 
temperature being 560°C. Similarly, mild steel 
can be treated at 700°C for | hr in a bath 
containing 0-5°% sodium tellurate, 20°%% sodium 
cyanide, 15° calcium cyanate, 10% barium 
chloride, and 54-5°% sodium chloride, while a 
suitable bath for an alloy steel containing 0-4% 
carbon and 1% chromium comprises 50% 
potassium cyanate, 30°% sodium cyanide, and 
1% sodium selenite, with 5°% sodium hydroxide, 
9% sodium chloride, and 5% sodium carbonate, 
the treatment in this case being carried out at 
520°C for | hr. It should be appreciated that 
the surface produced by this process comprises 
two layers. Of these, the thin upper layer can be 
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SECURING BOLT 


Beaver pre-loaded ball screws, up to 95// efficient, 
operate at—52°C to over 400°C with no backlash 


Bristol Siddeley Engines Limited produce Beaver* pre 
loaded ball screws. These ball screws achieve a minimum 
efficiency of 90% and they can operate within a tempera- 
ture range of —52°C to 400°C without lubrication, and 
up to 170°C when lubricated. 

Machined and ground to the highest standards of pre- 
cision engineering Beaver pre-loaded ball screws greatly 
increase transmission efficiency. They reduce the power 
required for actuation by as much as 80%, when con 
verting rotary drive into linear output or force input 
into torque output. By eliminating backlash, with pre 
loading, they give precise control over very small incre 
ments of motion and a high response frequency. And 
when compared to conventional screw mechanisms, 
they provide a predictable operating life which is much 
longer, require much less maintenance and give mort 
trouble-free operation. 

Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis 
of each specification. And each unit is specially designed 
for its particular application. Beaver ball screws are 
made automatically reversible or with controlled 


i im 


‘no-back,’’ with multiple or single circuits. Beaver 
pre-loaded ball screws have been proved as the most 
efficient method of converting rotary into linear thrust 
in over 2,700 engineering applications in many branches 
of industry. They have been designed already with rated 
operating load capacities of 370,000 Ib (825,000 Ib 
maximum static load) but the maximum potential 
operating load is, in most cases, limited only by the 
requirement. 
sincere ashton incense tm eeepc 
| Bristol! Siddeley Beaver ball splines have 
been developed to eliminate the disadvantages 
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rubbed off fairly easily and greatly reduces 
friction in the same way as a lubricant, while the 
lower layer adheres firmly to the base metal and 
is wear-resistant. The treated metals show only 
a very slight increase, if any, in surface hardness, 
so that the process is not analagous with a 
carburizing or nitriding treatment. 


From Brit. Pat. Spec. 854,208. 
Deutsche Gold- und Silber-Scheideanstalt, Frankfurt. 


@ HIGH-TEMPERATURE HAFNIUM TITANATE 

STRUCTURAL CERAMICS 

A new group of hafnium titanate ceramics, 
now under development, combines low thermal 
expansion with an unusually high melting point, 
making them appear to be highly promising for 
high-temperature structural applications. 
Although their melting point is about 4000°F, 
their maximum service temperature at present is 
limited by an apparent phase change which 
occurs in the material at about 3400°F, and 
current research aims at modifying compositions 
so as to prevent this phase change, enabling hot- 
face temperatures to be extended to the melting 
point. The thermal-expansion characteristics of 
these new materials are not unique. However, 
compared with other low-expansion ceramics, 
hafnium titanates have exceptionally high 


permissible service temperatures. 
Compositions containing from 14 to 19% 
titania produce very low and negative expan- 


sions. For the purpose of determining whether 
it is necessary to use expensive high-purity 
hafnia for the preparation of the compositions, 
varying proportions of zirconia have been added 
to the hafnium titanate bodies, and have been 
found to decrease thermal expansion. Density 
also decreases with increasing zirconia content, 
as would be expected, because of the lower 
density of zirconia. Little change in porosity 
occurs, the addition of 2° zirconia producing 
the lowest porosity. Thermal shock resistance 
has been determined by placing specimens in 
alundum boats, sliding them into a zone at 
2500°F and, after 10 min, drawing the specimens 
out of the furnace and cooling them either in air 
or by water-quenching, the latter being found 
to be definitely detrimental to the material. 


From Materials in Design Engineering, U.S.A., 
October 1960, pp. 16-18. 


@ SONIC THICKNESS-MEASURING 

INSTRUMENT 

A recently patented portable thickness- 
measuring instrument utilizes a sonic measuring 
system to detect the thickness of material by 
notin - the frequency of a signal which excites 
standing waves within the material. The 
frequency of an oscillator is swept across a 
predetermined portion of the frequency spec- 
trum, and the electrical energy from the 
JANUARY, 
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oscillator and the sonic energy within the 
material whose thickness is to be determined are 
interchanged by means of an electro-acoustic 
transducer. 

The frequencies at which the oscillator is 
heavily loaded are visually indicated along a 
first scale, the indication obtained then being a 
direct measure of the half-wavelength of each 
mode excited within the material. To determine 
the thickness of the material, a second scale is 
provided, which has markings related to the 
integral harmonics and is alignable along the 
first scale. By aligning markings along adjacent 
visual indications on the first scale, an index on 
the second scale points directly to the thickness 
of the material being tested. The oscillator 
frequency is swept by rotating the rotor plates of 
a variable capacitor and, synchronously with 
the rotation of the rotor plates, a neon lamp is 
rotated behind the first indicating scale and is 
visible through it. The position of the bulb is 
then indicative of the oscillator frequency. 
Means are provided for illuminating the bulb, 
when a resonant mode is excited in the material 
under test, thus effecting a visual flash on the first 
scale, which is calibrated in mode half-wave- 
lengths. When several modes are excited during 
a single sweep, flashes will appear at a number of 
points on the first scale. The second scale is 
then turned until adjacent markings are aligned 
with the flashes on the first scale, and the index 
on the second scale then points on the first scale 
to the actual thickness of the material. 


From Brit. Pat. Spec. 842,241. 
Magnafiux Corporation, Chicago, Ill., U.S.A 


@ PREVENTION OF SHRINKAGE OF PLASTIC 

FIBRES AND FILMS 

The irradiation of threads, fibres, bands, and 
films of synthetic linear polymerization products, 
such as polyvinyl chloride and polythene, and of 
polycondensation products, such as the poly- 
amides, is known to improve their heat resistance 
and also makes them more resistant to the action 
of substances having a solubilizing and swelling 
action. At the same time, however, these 
polymers are subjected to considerable attack, 
to which compensation must be made, especially 
where high strength is required. In addition, 
irradiation gives rise to a decrease in the 
tendency of the material to shrink at high 
temperatures. It is now reported, however, 
that a recently patented process makes it 
possible to decrease the shrinking tension still 
further, thereby limiting the loss in absolute 
strength. 

Essentially, the process involves treatment 
of the material with a swelling agent in such a 
way that the slightly swollen part contains not 
more than 25% by weight of the swelling agent, 
and then irradiating it with ionizing rays. This 
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combined treatment leads to a decrease in 
shrinking tension, exceeding that which can be 
obtained by swelling or irradiation alone. The 
loss in absolute strength is reduced because the 
irradiation dose required is less than that 
generally necessary in conventional irradiation 
methods. 

The treatment can be applied to a wide 
range of products, including thin-walled hollow 
objects, such as bottles and capsules. Thicker 
items, such as gearwheels and bearings, give rise 
to greater difficulties, but a superficial swelling 
and a not very penetrating irradiation suffice. 
Threads and fibres need not be treated as such, 
but may be submitted to combined swelling and 
irradiation treatment in the form of woven 
fabrics or cords, expecially tyre cords. 

Swelling can be produced by such agents as 
water and various alcohols (e.g., methanol, 
ethanol, and cyclohexanol) and _ so-called 
“carriers”, such as diphenyl, 2-hydroxydiphenyl, 
chlorobenzenes, and methyl salicylate, which 
increase dye absorption in the dyeing of hydro- 
phobic polymers. In addition to chemically 
inert swelling agents, agents which react under 
the influence of the ionizing rays with poly- 
condensation products and form cross-links 
can be used, an example in the case of polyamides 
being 1-hydroxy-2 : 5-dichloro-methylbenzene, 
and, in the case of polythene, acrylonitrile. 


From Brit. Pat. Spec. No. 852,954, 
N.V. Onderzoekingsinstituut Research, Netherlands. 


@ FOAM-VAPORIZATION CASTING 

Foam vaporization casting can provide a 
solution to one of the most difficult problems in 
electronic engineering, i.e., the production of 
engineering models of cast components in the 
shortest possible time, and is also of advantage 
in short-run production, very nearly approaching 
the ideal solution of manufacturing a part 
without tooling. In foam-vaporization casting, 
the pattern is made from polystyrene foam, 
which is easily worked and can be glued to make 
complicated shapes, the principal difference 
between this method and other forms of casting 
being that the pattern is not removed from the 
mould. When the polystyrene pattern has been 
rammed into the sand and the gates and risers 
are cut, the metal is poured directly onto the 
pattern. The foam vaporizes when it is con- 
tacted by the molten metal, and the metal fills 
the mould cavity created by vaporization. 

It might be expected that excessive gas would 
be generated by this process, but this is not the 
case, as the metal is not subjected to greater gas 
development than in any other method of 
moulding, and no unusual gas evolution is 
observed when the metal is poured into the 
mould. Castings of practically unlimited com- 
plexity can be made by this method, which 
JANUARY, 
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appears to be suitable for any type of metal that 
can be poured by conventional foundry tech- 
niques. The castings show a rough surface, 
owing to the surface condition of the polystyrene 
foam, but a better surface condition can be 
obtained by smoothing the surface of the pattern. 
In production quantities, the polystyrene patterns 
can be made with a nee gating system attached. 


From Electronics, U.S 
November 4, 1960, pp. 48, 88-89. 


@ TANTALUM AS AN ALLOY BASE 


The need for structural materials for use at 
temperatures above 2000°F has led to the 
consideration of tantalum as an alloy base. 
because, despite its high density, tantalum 
possesses the advantages of a very low ductile- 
to-brittle transition temperature, a refractory 
oxide, and a high melting point. As part of a 
broad investigation into the strength and 


oxidation properties of tantalum the effects of 
alloying on the oxidation behaviour of tantalum 
leading to the following 


have been examined, 
conclusions:— 

The most effective binary additions for 
improving tantalum oxidation at between 1000 
and 1400°C are the Group IVA_ elements 
titanium, zirconium, and hafnium. Moderate 
improvements result from adding vanadium, 
columbium, chromium, molybdenum, tungsten, 
silicon, boron, iron, and nickel. The depth of 
subsurface contamination hardening of tantalum 
is significantly reduced by thorium, silicon, 
vanadium, titanium, and tungsten, which, with 
the exception of vanadium and tungsten, form 
oxides that are more stable than tantalum oxide, 
resulting in the formation of an internal oxide 
dispersion. The oxidation behaviour of the 
tantalum ternary alloys investigated was found 
to be about an average of that obtained when the 
same elements were added as binaries. The 
oxidation behaviour of tantalum alloys can be 
correlated with the ionic radius of the addition 
and with the properties of the oxide of the 
addition element, while the effects of alloy 
additions on the contamination behaviour of 
tantalum can be correlated with the thermo- 
dynamic oxide stability, atom diameter, and 
melting point of the alloy additions. 


From Battelle Technical Review, U.S.A., 
October 1960, pp. 15-16. 
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Analytical Cutting-Tool Design 


THE efficiency of cutting tools can be greatly affected by 
changes in tool profile or shape. In fact, it is generally 
conceded by the metal-cutting industry that there exists 
an optimum cutting-tool geometry for every different 
workpiece material, though little effort has been devoted 
towards the determination of these optimum geometries 
because of the lack of a technological and economical 
approach to the problem. Indeed, the industry relies on 
two or three standard tool designs per operation to resolve 
its tooling problems. 

Most metal-cutting investigators agree that cutting- 
tool design needs to be developed more precisely in order 
to improve machining efficiency. This problem is being 
studied in the U.S.A. by Chance Vought Aircraft 
Incorporated, and the initial results are presented in this 
report, which reviews the essentials of cutting-tool 
geometry, presents them in a simplified manner, and 
extends the principles developed to practical applications. 


Tool Signature 


Probably the most common cutting tool is the 
ordinary lathe tool, which is simply a single-point tool 
with two cutting edges, i.e., a side cutting edge and an end 
cutting edge. The geometry for other types of cutters, 
such as milling cutters and drills, can be related to that of 
a lathe tool, but the lathe tool, because of its simplicity, 
is used as an example throughout most of this report. 
The relationship between a milling cutter and a lathe tool 
will be given later. 


TOOL SIGNATURE 8, 14, 6 (12), 6 (12),20,15, a 
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SIDE RAKE — 
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SIDE RELIEF 
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Fig. 1. Description of a typical lathe tool and corresponding 
tool signature. 
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Tool signature or tool designation is a short-hand 
method of describing tool geometry, as illustrated in 
Fig. 1, which shows the description of a typical lathe tool 
and the corresponding tool signature. All the angles 
included in the tool signature can be measured with a 
good degree of accuracy by means of a “‘shadowgraph”’ or 
other optical equipment. 


Orthogonal Cutting 


Orthogonal cutting can be more simply described as 
two-dimensional cutting, and derives its name from the 
fact that the mechanism of cutting can be described by 
the use of only one plane. Thus, referring to the 
orthographic view of orthogonal cutting in Fig. 2c, it 
will be appreciated that a plane has only two dimensions, 
i.e., length and breadth, as indicated in the side view in 


CHIP-VELOCITY 
VECTOR V_ 


CUTTING-VELOCITY 
VECTOR V 


WORKPIECE 


Ve 
TOOL Z=} CHIP 


_V | “CUTTING EDGE 


© 


Fig. 2. Orthogonal cutting. 


WORKPIECE WORKPIECE 


Fig. 2b. In addition, such a cutting operation has 
another dimension, i.e., width, as shown in the top view 
in Fig. 26, where the cutting edge of the tool is per- 
pendicular to the cutting-velocity vector V. The plane of 
any cross-section taken through the cutting zone per- 
pendicular to the finished surface and parallel to the 
cutting-velocity vector V is identical with the plane of 
Fig. 2a, which therefore describes the mechanics of the 
cutting operation throughout the width of the cut. 

The cutting-velocity vector V represents the velocity 
at any point on the workpiece and the direction in which 
this point moves through space as it approaches the 
cutting tool. As a simplification, the cutting-velocity 
vector V is assumed to act tangentially to the workpiece 
at the cutting tool in a lathe turning operation. 

The chip-velocity vector V- represents the velocity of 
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the chip as it leaves the shear plane and the direction it 
takes in space, relative to the cutting-velocity vector V, 
as it is deflected by the cutting tool. For orthogonal 
cutting, the chip-velocity vector V- is essentially parallel 
to the tool face and perpendicular to the cutting edge. 
Owing to their simplicity, orthogonal cutting tools are 
used extensively in metal-cutting research; however, 
some practical applications are to be found for surface 
broaching, for finishing planer cuts, for lathe cut-off 
operations, and for some plain milling operations. 


Three-Dimensional Cutting 


A three-dimensional or oblique cutter can most 
easily be described as a straight cutting edge which is 
inclined from a normal to the cutting-velocity vector V, 
as shown in Fig. 3. The inclination angle i is the 
distinguishing feature of all three-dimensional cutting 
operations and represents the point of departure from the 
orthogonal case. The inclination significantly alters the 
chip flow and hence the performance of a tool. 






CUTTING-VELOCITY 
VECTOR V 





Fig. 3. Three-di i | or oblique cutting. 


The most practical three-dimensional tools have two 
edges which cut simultaneously. Using a lathe tool as an 
example, the primary cutting edge is the side cutting edge, 
while the secondary cutting edge is the end cutting edge. 
Since the depth of cut is usually much greater than the 
feed per revolution, the effect produced along the 
secondary cutting edge is negligible in comparison with 
that along the primary cutting edge. Typical examples of 
three-dimensional or oblique cutting include lathe 
turning, face milling, slab milling, and drilling. 


Computed Angles 


The nomenclature for those cutting-tool angles which 
are not easily visualized or readily measurable will now 
be discussed, and equations will be given for these angles 
in terms of the easily measured tool-signature angles. 
The four computed angles, in order of importance, are 
the effective rake angle ae, the inclination angle i, the 
normal rake angle an, and the velocity rake angle av, 
though it should be appreciated that, in order to derive 
these angles, it is necessary to depart from this order of 
relative importance. 


Inclination Angle 


For simplicity, a lathe tool without clearance or end 
cutting-edge angles is shown in Fig. 4a to indicate the 
inclination angle ACB. The inclination angle i, which is 
defined as the angle formed by the tool cutting edge and 
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Fig. 4. Lathe tool, showing inclination angle i and known angles 
Cs, &s, and ap. 
a normal to the cutting-velocity vector V, is also shown 
in Fig. 4e, which is a view looking perpendicular to the 
plane ABC in Fig. 4a, in which the plane OBDC is 
drawn perpendicular to the cutting-velocity vector V. 
The known angles, ie., the side cutting-edge angle 
Cs, the side rake angle a;, and the back rake angle a» are 
shown respectively in Fig. 4b, which is a plan view 
looking in the direction of the cutting-velocity vector V. 
in Fig. 4c, which is a view looking perpendicular to the 
plane ABD, and in Fig. 4d, which is a view looking 
perpendicular to the plane ABF. Because triangles 
ODC and BDF are similar, the inclination angle i can be 
expressed in terms of these known angles as 


tani = tana» cos Cs; — tana; sin Cs; ee (1) 


Velocity Rake Angle 


The velocity rake angle a», sometimes referred to 
incorrectly as the true rake angle, is the angle formed by 
the tool face and a normal to the finished surface in a 
plane containing the cutting-velocity vector V (plane OB 
in Fig. 5). 

The derivation of the velocity rake angle a, is found 
in much the same manner as for the inclination angle i. 
For simplicity, a lathe tool, again without clearance or 
end cutting-edge angle, is illustrated in Fig. 6a to show the 
velocity rake angle AEB. The velocity rake angle a» is 
also shown in Fig. 6e, which is a view looking perpen- 
dicular to plane ABE in Fig. 6a. The side cutting-edge 
angle C; is shown in Fig. 6b, which is a plan view looking 
in the direction of the cutting-velocity vector V, the back 
rake angle a» in Fig. 6c, which is a view looking perpen- 
dicular to the plane ABF, and the side rake angle a; in 
Fig. 6d, which is a view looking perpendicular to the 
plane ABD. 

From these known angles, the velocity rake angle 
Q@» can, using the similar triangles GDE and BDF, be 
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Fig. 7. Normal rake angle a, and inclination angle i on an 
Fig. 5. Velocity rake angle «x, and inclination anglei on anoblique oblique cutting tool. 
cutting tool. 








Fig. 8. Relative positions of the velocity rake angle «, and 
normal rake angle a, on a lathe tool. 








Fig. 6. Lathe tool showing velocity rake angle «, and known 
angles C,., x», and x». 


derived as 





tana, = tanas cos Cs + tanapysin Cs .. (2) 
Normal Rake Angle 








The normal rake angle an, sometimes called the oblique 


rake angle, is the angle formed by the tool face and a Cc 8 c A 8 

normal to the finished surface in a plane perpendicular _ * 
to the tool cutting edge (plane OA in Fig. 7). The — a, a 

relative positions of the velocity rake angle a» and the 

normal rake angle a» on a lathe tool are shown in Fig. 8. ©) © © 


The normal rake angle a» can be calculated by using a 
relationship between the velocity rake angle a» and 
inclination angle i, as shown in Fig. 9a, and also in Fig. 
9b, which is a plan view looking perpendicular to the side 
of the workpiece, in Fig. 9c, which is a plan view looking ° ¢ 
parallel to the tool face from the side, and in Fig. 9d, o 
which is a plan view looking perpendicular to the top of 


: ‘ Fig. 9. Oblique tool, showing velocity rake angle «,, normal 
the tool. From these relationships, the normal rake ° r- + angle an, pom | inclination angle i. 
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angle a» can be expressed as 
tan Gn, = tan a,» cos i 


Effective Rake Angle 


The effective rake angle a- is the complement to the 
angle between the cutting-velocity vector V and the 
chip-velocity vector Vc. The angle (90—a-) is the 
angle through which the metal is deflected by the cutting 
tool, as shown in Fig. 10. It should be noted that the 
plane in which a, lies is not perpendicular to the finished 
surface of the workpiece, but is inclined from the normal. 

In order to determine the effective rake angle a, for 
oblique tools, it is necessary to know the direction taken 
by the chip across the tool face. This direction is most 
effectively specified by the chip-flow angle yc, which is 
the angle between the chip-flow direction and a normal 
to the cutting edge, measured in the plane of the tool face, 
as indicated by angle EAH in Fig. 11a, which shows the 
chip-flow angle 7,- for a lathe tool. Determination of the 
chip-flow angle 7- can be simplified by applying Stabler’s 
Law, which states that, to a first approximation, 7c is 
equal to the inclination angle i. Actually, however, 7- 
has been found in some cases to be as much as 20 deg. 
larger than angle i, but this approximation will have to 
be used until a better approximation is found or unless 
the value of y- is determined by physical measurements. 

In Fig. 11, the effective rake angle ae is shown in 
Fig. Ila and also in Fig. 11g, which is a view looking 
perpendicular to the plane ABH. The velocity rake angle 
Gy is shown in Fig. 11a and also in Fig. 11f, which is a 
view looking perpendicular to the plane ABE. The 
inclination angle i is shown in Fig. 11b, which is a plan 
view looking in the direction of the cutting-velocity 
vector V, and also in Fig. 11d, which is a view looking 
perpendicular to the plane ABC. The side cutting-edge 
angle C; is also shown in Fig. 11b. Fig. 11c, which is a 
view looking perpendicular to the plane ABF, shows the 
back rake angle a», and Fig. Ile, which is a view 
perpendicular to the plane ABD, shows the side rake 
angle as. 
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r KPIECE 


c a + 
90°-a, i 
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ANGLE THROUGH WHICH 
CHIP IS DEFLECTED 


Fig. 10. Effective rake angle x. for an oblique cutter. 


Bearing in mind that triangles BFD and KHD are 
similar, it is possible to derive an expression for the 
effective rake angle a- in terms of the back rake angle 
a», side rake angle as, side cutting-edge angle C,, and 
inclination angle i, viz:- 


tan Ge tan as cos (Cs + i) + tana» sin (Cs + i) (4) 


It should be noted that, in the derivation of eq. (4), it 
has been assumed that the inclination angle i (angle 
EAH in Fig. 11b) is equal to angle EBH. In actual fact, 
this is not strictly true, as A and B lie on different planes, 
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Fig. 11. Lathe tool, showing effective rake angle «-, chip-flow 
angle y-, velocity rake angle a», side cutting-edge angle C,, 
inclination angle i, back rake angle x», and side rake angle <,. 
but the error introduced by this assumption is negligible 
over a practical range. 


Comparison of Orthogonal and Three- 
Dimensional Cutting 


A comparison of orthogonal cutting with three- 
dimensional or oblique cutting shows that the chip-flow 
direction for orthogonal cutting, when measured in the 
plane of the tool face, is essentially perpendicular to the 
tool cutting edge, whereas the chip-flow direction in 
three-dimensional cutting is inclined to the tool cutting 
edge by an angle %c. 

It should also be appreciated that, since an orthogonal 
cutter has no inclination angle i or back rake angle a», 
the velocity rake angle a», the normal rake angle an, and 
the effective rake angle a- all lie in the same plane. 


Nomographs 


Two nomographs are shown in Figs. 12 and 13, 
which, if properly used, enable the inclination angle i, 
the velocity rake angle av, the effective rake anglea-, and 
the normal rake angle an to be read directly without any 
calculations. The nomograph in Fig. 12 is an extended 
version of Kronenberg’s nomograph, and has been 
modified so that the effective rake angle ae, as well as the 
inclination angle i and the velocity rake angle a», can be 
read. The nomograph in Fig. 13 (from Stabler) can be 
used to find the normal rake angle a» by using the inclina- 
tion angle i and the effective rake angle a- found from 
Fig. 12. 

The inclination angle i can be found by connecting a 
straight line between the back rake angle a» and the side 
rake angle a, in Fig. 12 and then reading off its value 


THE ENGINEERS’ DIGEST 








i“ 
Oo 


Nn 
w 


iad 
°o 


—2(+) 


—+ (+) 
Senin C429 


nto, Se 


° 


Sead 


[with C.+/ pos] — 
[with Cy + neg] —— (-) 


TO FIND « 
O FINO a, 

TO FIND a, 

TO FINO ae 


w 


BACK RAKE ANGLE ay, deg 
° °o 


TO FIND a, 
SIDE RAKE ANGLE a, deg. 
(+) -— TOFIND » 


(-) -— 
(-) -— 


(-)-— 
(+) 


i 4 " 4 a’ 1 4 7. 


; A 4. 4. A. 
73 70 65 60 $5 SO 45 40 35 30 25 20 '5 10 
iS 20 25 30 35 40 45 SO S85 60 65 70 75 80 





C, TO FIND + o° ——e 90° 
C, TO FIND a, 7 -—- 0° 
Cs+s TOFINDa, *90° ——e 0° 
Fig. 12. Nomogram for locating the inclination angle i, velocity rake angle «., and effective rake angle «.. 


from a point above the side cutting-edge angle C,. The 
velocity rake angle a, can be found by the same method. 
To determine the effective rake angle ae, the abscissa 
becomes the side cutting-edge angle plus the inclination 


angle, i.e., (Cs +i). Other than this change, the 
effective rake angle a- is found in the same way as the 
velocity rake angle a». 

As an example, if the back rake angle a» 10°, 
the side rake angle as + 20°, and the side cutting-edge 
angle C; = +60°, proceed as follows:— 

(1) To find the inclination angle i (Fig. 12). 

(a) Draw line (1) connecting —10° on the scale of 
the back rake angle a» to +20° on the scale of the 
side rake angle as. 

(6) From +60° on the scale of the side cutting-edge 
angle Cs, draw line (2) upwards to intersect line 
(1) at point A. 

(c) Read off the value of the inclination angle 
i 22° from the curved lines on the nomo- 
graph. 

To find the velocity rake angle a» (Fig. 12). 

(a) Note the change in sign convention on the a; 
and C; scales, and draw line (3) connecting —10 
on the a» scale to + 20° on the a, scale. 

(b) From +60° on the C; scale, draw line (4) 
upwards to intersect line (3) at point B. 

(c) Read ap» +3° from the curved lines on the & | 
nomograph. eae 20° 0° 

To find the effective rake angle ae (Fig. 12). ANGLE OF INCLINATION 2, 

(a) Draw line (3) connecting —10° on the ap» scale Fig. 13. Nomogram for determining the normal rake angle ~, , 
to +20° on the as scale. (4) To find the normal rake angle a» (Fig. 13). 

(b) As the abscissa now becomes C; +i= (a) From 22° on the scale of the inclination angle i, 
60 + (—22) + 38°, draw line (5) upwards at draw a line upwards. 
+-38° on the (Cs; + i) scale to intersect line (3) at (b) At the point where this line intersects 10° on the 
point C. Ge scale, draw a horizontal line to the scale of the 
Read ae +-10° from the curved lines on the normal rake angle a», and read off its value, i.e., 
nomograph. Qn = + 
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The role of the side cutting-edge angle C, in influencing 
the inclination angle i and the velocity rake angle a» can 
be seen from these nomographs. If C; is zero, the back 
rake angle a» becomes the inclination angle i, i.e.,a» = i, 
and the side rake angle a, equals the velocity rake angle 
as. As the side cutting-edge angle C, is increased, the 
side rake angle a, plays an increasing part in determining 
the value of the inclination angle i, just as the back rake 
angle a» plays an increasing part with the side rake angle 
a, in determining the effective rake angle ae. 

As the side cutting-edge angle C, increases, so too 
does the tendency of the tool to chatter. An increase in 
either the side cutting-edge angle or the nose radius will, 
however, cause an improvement in tool life, as well as in 
surface finish, up to the point where chatter is initiated. 
It is unfortunate that, whenever the length of the cutting 
edge is increased, the tendency to chatter is also 
increased. 

Insofar as the effect of inclination angle i is concerned, 
it should be noted that a positive value of this angle will 
cause the chip to be directed away from the workpiece, 
while a negative value will direct the chip into the 
workpiece. 

The recommended values of rake angles are such that 
the normal rake angle an generally decreases as the 
strength of the metal being cut increases. This decrease 
in the value of an provides a greater wedge angle at the tool 
point to support a greater load. Under severe shock 
conditions, or when machining very hard materials, it is 
frequently desirable to use negative rake angles with 
carbide-tipped tools. 

Sometimes, when milling materials with a hardness 
of R- 40 and below, it is desirable to use high-speed-steel 
cutters, because of the greater ability of high-speed steel 
to absorb shock. It is advantageous to provide high- 
speed-steel tools with greater rake angles, in order to 
take advantage of the decreased cutting energy 
accompanying a higher effective rake angle ae. 


Other Types of Cutters 


A face-milling cutter is very similar in many respects 
to a lathe tool (Fig. 14), except that the nomenclature is 


Fig. 14. Comparison of a ace-milling cutter and an equivalent 
lathe tool. 


different. The effective rake angle ae and inclination 
angle i for a face-milling cutter can be found by replacing 
its angles with the equivalent lathe-tool angles. Thus, 
in a face-milling cutter, the radial rake angle a, corres- 
ponds to the side rake angle a, of a lathe tool, the axial 
rake angle aq to the back rake angle a», and the corner 
angle C- to the side cutting-edge angle Cs. Similarly, in 
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a slab mill or plain milling cutter, the radial rake angle 
Gr corresponds to the velocity rake angle a» of a lathe 
tool, and the helix angle / to the inclination angle i. 
The normal rake angle a» can then be found as for 
lathe tools by using eq. (3), i.e., tan an = tan Gp» cos i, 
The effective rake angle a, can then be obtained from 
Fig. 13 by using the above values. 


Conclusion 


A number of investigations by Chance Vought 
Aircraft have fully established the importance of the 
effective rake angle ae in determining optimum cutting- 
tool geometry, and in some cases spectacular results 
have been obtained. In fact, it is considered that, by 
utilizing the techniques described in this report, it is 
relatively easy to determine optimum cutting-tool 
geometry directly for most cutting operations and 
workpiece materials. 





Loop Regulation in Rod and 
Strip Mills 
(Concluded from page 80) 


special transmission devices, such as loop tables or 
pneumatic loop-lifters, are required between the stands. 
Instead of using a loop-lifter, the rod can be allowed to 
hang down between the stands, and, after the rod has been 
transferred from one stand to the next, the bottom of the 
loop channel opens and the rod falls in a smooth loop 
without any mechanical intervention. The speed of the 
rod gives the loop a certain momentum which stabilizes 
it as the rod moves from stand to stand. 

In installations incorporating a horizontal repeater, 
the loop indicator can be mounted above the loop or 
loops, completely independent of the repeater table. The 
repeater itself can be of entirely conventional type, so 
that this design of loop indicator makes it an easy matter 
to introduce automatic control into older rolling mills. 

In Swedish rod mills, it is usual to roll only one rod 
at a time, and the loop can then easily be set in a suitable 
intermediate position. On the other hand, the regulator 
can also be used in works where two or more rods are 
rolled parallel to each other. However, for obvious reasons, 
only either the largest or the smallest loop can then be 
controlled. The advantage in the latter case is that the 
rod will never be stretched between the stands, the length 
of the external loops then depending on the grooves in 
the rolls, temperature, etc. On the other hand, if the 
largest loop is controlled, it is impossible to prevent the 
smallest loop from becoming so short in certain situations 
that the rod is stretched, though a certain improvement is 
always achieved and supervision is certainly better than 
would be the case if the size of the loop were regulated by 
hand. 

The ASEA loop regulator has been specially designed 
to deal with the regulating problems of rod and strip 
mills. It is, however, suitable for use as an indicator in 
many other situations where the position of an object 
which is radiating heat is to be measured or regulated, 
e.g., the acceleration and retardation of reversible hot- 
rolling mills, or the setting of the shearing length in hot 
shears. In addition, the position of cold objects can be 
indicated if they are placed against a background which 
is radiating heat or light and which may consist of, for 
example, a fluorescent tube or an electrically heated wire. 
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Lap-Welding Tubes by Radio-Frequency Currents 


By A. S. GELMAN, S. N. MELBARD, V. N. BOGDANOv, P. G. De-MILLO, and. 
I. A. GRUM-GRZHIMAIL 


Nowapays, the use of radio-frequency currents of up to 
450 kcs for butt-welding straight-seam tubes of up to 
250 mm in diameter (Fig. 1a) is becoming common in 
Russia, the welding speed being high (up to 60 m/min or 
even more), and the weld quality excellent. In the case of 
spirally wound tubes, however, the existing method of 
submerged-arc welding is not completely efficient and the 
product is by no means entirely satisfactory. For this 
reason, a new method of producing spirally wound tubes 
with bevelled edges by lap-welding has been developed 
in the U.S.S.R., though it is also adaptable to straight- 
seam tubes and can probably be used as well for the mass- 
production of other components made of sheet steel of 
from 6 to 10 mm thickness. 

The principle of the new method, which is at present 
in the laboratory stage of development, is shown 
schematically in Fig. 1b, in which two bevelled strips are 
drawn through two compression rolls (1) with a small 
angle'a between the weld edges. The magnitude of the lap 
is determined by guide rollers (5) located at each side of 
the strips in front of and behind the compression rolls (1). 
At a predetermined distance L from the welding point, 
two sliding contacts (2) are mounted for supplying welding 
current to the edges of the strips via a high-frequency 
generator (3) and a transformer (4). Owing to the 
proximity effect, which increases with higher frequency, 
the counter-currents tend to pass in the same direction, 
so that the current is concentrated on the surface of the 
edges near the welding point. Penetration of current is 
very restricted, e.g., 0-04 mm at a frequency of 200 kcs 
for mild steel at temperatures up to the Curie point and 
0-12 mm at higher temperatures. The current gradually 
heats the weld edges until a fine top layer melts, the film 
of metal then being pressed out as the strips pass through 
the compression rolls (1), forming the weld. A welding 
speed of from 3-5 to 20 m/min was obtained on this 
experimental rig, the pressure exerted on the strips by the 
compression rolls being adjustable between 0 and 4000 
kg. The strips used were of low-carbon mild steel of 
from 3 to 6 mm thickness, with the edges bevelled at an 
angle B (Fig. 1b) of from 38 to 42 deg. 

The generator (3) used as the high-frequency supply 
source (180 to 200 kcs) was rated at 200 kW, and the 
step-down transformer (4) was located in direct proximity 
to the mechanical parts of the experimental rig, so as to 
reduce electrical losses. The current was supplied from 
the transformer to the sliding contacts (2) via flexible 
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From Svarochnoye Proizvodstvo, Russia, 
No. 10, 1960, 
pp. 4-7, 7 illustrations. 


water-cooled leads. The contacts themselves, which were 
also water-cooled, were molybdenum-tipped and had a 
working area of 3 x 15 mm, their pressure on the strip 
being from 5 to 6 kg. 

Certain parameters were controlled during the 
welding process, i.e., the electrical conditions of the 
generator, the welding speed, the angle a between the 
pair of strips (for straight-seam tubes) before entering the 
compression rolls, the size of the lap, the pressure applied 
by the compression rolls, and the distance L between the 
sliding contacts and the welding point, maximum 
heating being obtained when the distance L was 90 mm. 
With strip of 6 mm thickness, the maximum welding 
speed obtained on the experimental rig was 5 m/min, the 
limiting factor being the electrical power available at the 
workpiece, though this power could have been con- 
siderably increased, without increasing the power of the 
generator, by improving the system used to supply 
current from the generator. 

The angle a between the strips before entering the 
compression rolls has a considerable effect on welding. 
Thus, with an angle of 3 deg., electrical contact was 
established between the edges of the strip at a distance of 
from 5 to 10 mm from the welding point, leading to 
unstable heating. In fact, no current at all passed between 
the actual point of compression of the rolls, and the 
edges along this section rapidly cooled off, also adversely 
affecting weld quality. With an angle a of between 4 and 
5 deg., heating of the edges was stable, and control over 
the welding process could be exercised satisfactorily by 
varying the output of the generator and the welding speed. 

Tensile tests showed that optimum results were 
obtained with the edges bevelled at an angle B of 42 deg. 
With this angle, a batch of testpieces could be bent through 
180 deg., only one specimen failing to pass this test. 

A study of the microstructure and macrostructure of 
the weld showed that there were no visible defects in the 
tapered part of the weld. However, when the bevel angle B 
was reduced, the thin edge of the taper became overheated 
and failed to fuse with the correspondingly thick opposite 
edge, causing the cross-section of the edges to be heated 
up less uniformly. In addition, strips could not be 
successfully welded with a “root face”’ of less than 1-5 to 

2 mm, owing to the overheating and 
melting of the thick part of the edge. The 
size of the lap also had a great effect 
on weld quality, and naturally had to 
be held constant, a variation of about 
0-5 mm leading to a marked deteriora- 
tion in quality. 


1 Sch ei 





— arrang of the 
princi involved (a) in butt-weiding tubes, 
and (b) cal lap-welding tubes by radio- 


requency currents. 
(1) Compression rolls. (2) Sliding contacts. 


(3) Generator. (4) Transformer. 
(5) Guide rollers. 
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Tests were also carried out on strip of 3 mm thickness 
with the same distance L and the same angle a between 
the strips before entering the rolls. In this case, the 
power consumption of the generator fell and welding 
speed increased slightly, satisfactory results being 
obtained with a generator voltage of 9kV,acurrent of 9 A, 
a welding speed of 6 m/min, and a roll pressure of 4000 kg. 
Uniform fusion across the section of the edges was 
obtained and no pronounced splashing of the weld metal 
occurred. It was noticed that the quality of the weld was 
notably improved by increasing the pressure at the 
welding point for both the 3- and 6-mm strip. 

A study of the microstructure of butt welds not 
subjected to heat treatment reveals a light decarbonized 
band with a fine grain structure. Decarbonization may 
be a consequence of two processes, i.e., burning out of 
the carbon from the surface layer of the metal, and 
pressing out of the carbon-enriched easily fusible liquid 
phase on compression of the welded strips. It was not 


found possible to determine which of these factors is 
decisive when welding with radio-frequency currents. 
The heat-affected zone (3 to 4 mm wide) of the 6-mm 
strip exhibited large-grain areas of a slightly Widman- 
statten structure, as well as sections with a fine-grain 
structure. The large-grain areas were, however, less 
pronounced when welding 3-mm strip at high speeds 


Loop Regulation in 


By W. BENGTSON 
From ASEA Journal, Sweden, 
Vol. 33, No. 6, 1960, 
pp. 89-93, 6 illustrations. 


For many years, the requirements of Swedish rod and 
strip mills have been very strict with regard to the 
tolerance limits of the rolled material. As stretching of 
the material between the roll stands in continuous rolling 
mills must be avoided if the required tolerance limits are 
to be maintained along the entire rolled length, this has 
led, insofar as electrical drive equipment in rod and strip 
mills is concerned, to supplementing the speed regulation 
of the drive motors by loop regulation. 

Various methods of loop regulation have been 
developed and have been used reasonably successfully. 
However, in all these methods, the position of the loop 
is transmitted mechanically to a potentiometer in the 
regulating circuit, and this has certain inherent dis- 
advantages. Thus, in a mechanical device which must 
work intensively, it is difficult to avoid a certain amount 
of play, which, in cases such as these, may cause diffi- 
culties in the closed regulating circuit. The contact roller, 
which lies against the rod or strip, rotates extremely 
rapidly, and the problem of providing adequate bearings 
is a difficult one. Furthermore, when the roller becomes 
worn, it may cause undesirable marks in the material, 
while the resistor itself has to be specially made, since it 
has been found that rheostats of standard type have to 
be replaced far too often. 

To overcome these difficulties, ASEA have developed 
for the loop a position transmitter which operates 
without any mechanical contact with the material and is 
therefore independent of the design of the rolling mill. 
The only condition is that the material should be visible 
and have a temperature of at least about 300°C. This is 
because the transmitter is of a photo-electric type and, 
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(6 m/min). If welding speeds could be increased still 
further, there should apparently be no appreciable 
increase in grain growth. 

Tests were also carried out on the lap-welding of 
3-mm_ strip with unbevelled edges. This slightly 
simplified the welding process and, if such welds are 
acceptable on constructional grounds, preference should 
be given to them. 

Despite the successful results obtained with this 
laboratory rig, it should be appreciated that the use of 
radio-frequency currents for lap-welding bevelled strip 
for the production of spirally wound or straight-seam 
tubes of large diameter requires further investigation of 
certain aspects of the process, including elaboration of 
the parameters of welding at high speeds, research into 
the required bevel angle a for steel of up to 10 mm 
thickness, improvements in the method of supplying the 
radio-frequency current to the workpiece, and determina- 
tion of the optimum frequency. Nevertheless, these 
experiments definitely show that it is possible to use 
radio-frequency currents to lap-weld mild-steel strip of 
up to 6 mm thickness with bevelled edges and that tensile 
tests have established that the weld is as strong as the 
parent metal. Also, it is practicable to use radio- 
frequency currents for lap-welding without bevelled 
edges. 


Rod and Strip Mills 


in fact, measures the angular co-ordinate of the boundary 
between a warm object and a cold background, or vice 
versa. 

In the ASEA photo-electric angular co-ordinate 
locator, a rotating lens or mirror is driven by a 
synchronous motor, fed at supply frequency. The mirror 
reflects the radiation from the hot material onto a 
photocell, sensitive to infra-red rays, causing the cell to 
emit impulses with a phase position dependent on the 
angle of incidence of the incoming radiation. The 
impulses are amplified and transmitted as ignition 
impulses to a thyratron regulator, the anode voltage of 
which is in phase with the voltage supplied to the 
synchronous motor. Consequently, the output voltage 
of the thyratron regulator is dependent on the position 
of the radiating loop and can therefore be used as a 
signal in the control circuit for the speed regulation of the 
rolling-mill motors. This voltage can also be fed to a 
voltmeter, giving a reading proportional to the loop 
position, permitting remote setting of the loop in a 
suitable position from a control desk located out of sight 
of the rolling mill itself. 

The thyratron amplifier has been designed as a 
separate unit intended for mounting in the control panel 
in the machine room, only the photocell with the 
rotating mirror and the first amplifier stage being located 
in the rolling mill. In this way, it is easy to fit the 
separate thyratron unit into various types of control 
circuits—a considerable advantage when older rolling 
mills are to be fitted with loop regulation. At the same 
time, however, it should be noted that, in view of new 
components now available for electronic amplifiers, it is 
quite possible that the final amplifier can be made small 
enough for the equipment to be fitted into a single unit. 

Since this loop-position transmitter operates com- 
pletely without contact with the material rolled, no 

(Concluded on page 78) 
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Creep of Resistance Strain Gauges under 


Static Tension 


By C. ROHRBACH and N. CZAIKA 
From Archiv fiir Technisches Messen, Germany, No. 287, December 1959, pp. 255-258; No. 289, February 1960, 
pp. 35-38; and No. 290, March 1960, pp. 55-56; 25 illustrations. 


IN electric resistance wire strain gauges, a grid of parallel 
wires connected in series is bonded to a thin paper base 
or backing by means of a material such as an epoxy 
resin, cellulose acetate, or phenol formaldehyde, the 
whole assembly then being cemented to the surface under 
test. It is generally accepted that the strain suffered by 
the wire is strictly proportional at all times to the strain 
of the transmitting test surface, despite the visco-elastic 
and non-linear properties of the non-metallic components 
of the assembly. In this article, however, this assumption 
is questioned, and it is shown that strain gauges exhibit 
characteristic creep phenomena which introduce notice- 
able errors into strain measurements of high precision or 
of long duration, particularly at elevated temperatures. 


Creep and Creep Parameters 
Creep Ac and relative creep As/e are defined by 
Ae &o0 — & and Ags/e = (€0 &1)/E0 me (1) 


where €o is the strain indicated by the gauge at time f=0, 
and ¢; is the strain indicated at time ¢. Creep depends on 
the properties of the backing, adhesive layers, and wire, 
and these properties, in turn, depend on test temperature, 
drying, and ageing. Creep also depends on the geometry 
of the gauge, especially its measuring length and thickness, 
on the value and sign of the strain imposed, on its loading 
history, i.e., when and for how long strain was applied 
previously, and on the pre-tension of the wires. This 
pre-tension arises during manufacture of the gauge and is 
also a result of cementing the gauge to the testpiece, 
heating to the test temperature, and extension of the 
backing material as a consequence of humidity changes. 


r 
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Fig. 1. Mathematical model of a strain gauge, shown (a) in the 
unloaded condition, and (b) in the loaded condition. 


In this investigation, only the temperature and strain 
of the testpiece were varied during testing. The geometry 
and properties of gauges at room temperature are fixed 
by the choice of gauge used, and each type of gauge 
tested represented a combination of different geometry 
and materials. Drying and ageing conditions were kept 
constant as far as possible. Only tension was applied, as 
creep in compression is similar to that in tension. Creep 
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was always measured during the first application of load, 
while pre-tension of the wire was measured, wherever 
practicable, and was kept as constant as possible by 
drying the gauge for a long period in a desiccator. 

After straining, during which the extension of the 
gauge wire is proportional to the strain imposed on the 
testpiece, the backing and adhesive layers slowly yield 
under the continuing tension of the gaug: wire. By 
means of the mathematical model developed by the 
authors* and shown in Fig. 1, it has been found possible 
to develop an equation which gives fundamental and 
quantitative agreement with results obtained in practice. 
In Fig. 1, which shows schematically one symmetrical 
half of a strain gauge, the tensioned wire is represented 
by a tension spring 7 of stiffness A, the elasticity of the 
backing and the adhesive layers by a shearing spring P of 
stiffness S, joined to spring T at the point z, and their 
creep behaviour by a dashpot D with a friction constant R. 

Relative creep Ae/e, referred to the initial strain ¢ 
directly after application of the load and proportional 
to it, is determined by the displacement of the point z and 
is expressed as 


Ae 


— = | exp | 
. p 


t 
Utah | fe "5 (2) 
R/S is a characteristic of the backing and 
adhesive materials. The stiffness A of the tension spring 
T and the stiffness S of the shearing spring P of the 
model are related to the geometrical and material 
properties of the gauge in terms of 


where r 


AB Er 

2(1 + ur) 
where q is the cross-sectional area of the wire, /o is its 
measuring length, and Ep is its modulus of elasticity, A is 
the length and B the width of the region (estimated from 
photoelastic experiments) within which the strain is 
transmitted from the backing to the wire, and Ey and 


A 2gEp/lo and S$ 


ur are respectively Young’s modulus and Poisson’s ratio 


of the backing and adhesive layers considered as a 
homogeneous unit. 

Insertion of these values in eq. (2) gives 

t 
exp ( ABI 1 Ex (3) 
48q l+ur E,) 

If it is desired to distinguish between the paper 
backing (subscript P) and the adhesive layer (subscript 
K) bonding the wire to the backing, then 6 = dp + dx, 
so that 





6 dp 5x 6 dp bx 
_- = and: -—— lig 
eT rEr rpEp rKEx 


—— + : (4) 

The very thin adhesive layer between the testpiece 
and the backing has been ignored in eq. (4), and Poisson’s 
ratio has been assumed to be the same for the backing 
and adhesive. 





*C. ROHRBACH and N. Czaika: Materialpriifung, Vol. 1, 1959, 
page 121. 


81 















































7561 
% 5 5 20 25 
—+ ¢ [hours] 

Fig.2. Relative creep of a Philips Type PR 9210 strain gauge as a 
function of time at 60° and 100°C under various imposed strains 
(10-* in./in.). 

For the purpose of carrying out experiments on 
strain gauges, the testpiece was loaded in an oven to a 
bending strain measured to within +1% and kept 
constant to within +10~ in./in. The temperature was 
held constant to within 0-5°C, and the relative change in 
resistance of the gauge wire was measured by the deflec- 
tion method, using a d.c. Wheatstone bridge and 
dummy gauges for temperature compensation, the error 
being about +5°%. The total error in creep measurement 
was about +(1 10° + 5%) for one hour, and 

+(1-5 x 10-6 + 5%) for longer intervals. 

The modulus of elasticity E and the creep of the 
backing and adhesive were measured by comparator 
methods on thin strips of the respective materials under 
uniaxial constant tension, the error being about +5%. 
The temperature dependence of E was measured by the 
resonance method, in which beams of about 4 in. in 
depth, 3 in. in width, and 3% in. in length were freely 
supported at the nodal points of their fundamental mode 
and the supports were excited magnetically, the error in 
finding the absolute value of E by this method being 
about +10%. 

As an example of the results obtained with various 
measurements, it may be mentioned that tests were 
carried out on Philips Type PR 9210 strain gauges. 
The backing thickness 5p of this type of gauge is estimated 
as 0-0032 in., and of the adhesive layer 5x as 0-0008 in. 
The diameter d of the wire is 0-0008 in., and the measuring 
length /o is 0-964 in., while the photoelastically determined 
region of transition from the backing to the wire has a 
length 2 of 10d, and a width B of 7-5d. The measured 
value of the modulus of elasticity Ep of the wire was 
21-3 x 10° psi, independent of temperature, while the 
modulus Ep of the backing and the modulus Ex of the 
adhesive layer were 356,000 and 253,000 psi respectively 
at room temperature. 

Eq. (3) predicts that creep is independent of the 
strain applied to the testpiece, since neither E nor r 
depends on strain and since the creep of plastics is 
generally independent of strain. Creep in compression 
will therefore be opposite in direction but otherwise 
similar to creep in tension. Fig. 3 shows, in fact, wide 
straying of the relative-creep curves without any 
systematic dependence on strain. According to eq. (2), 
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Fig. 3. Relative creep after one hour at room temperature of a 
Philips Type PR 9210 strain gauge as a function of measuring 
length. 
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Fig. 4. Relative creep after one hour at room temperature of a 
Philips Type PR 9210 strain gauge as a function of gauge thickness. 
relative creep tends to complete relaxation, i.e., the 
strain transmitted from the testpiece to the wire should 
gradually disappear entirely, and the rate of creep 
(relative creep per hour) should be represented by a 
straight line as a function of time in a simple logarithmic 
co-ordinate system. Tests on Philips Type PR 9210 
strain gauges at temperatures between 80° and 130°C, 
with a constant applied strain of about 0-2%, confirm 
this fairly well. At room temperature, however, there 
is a deviation from the straight line which can be explained 
by the fact that the relative creep velocities 1/rp and 
1/rx of the paper and adhesive change with time, even 
under constant tensile loading. If instantaneous values 
of rp and rx are selected to build up the creep curve of a 
gauge from sections taken over sufficiently small time 
intervals, the agreement is again satisfactory. 

Fig. 3 shows the relative creep after one hour at room 
temperature of a Philips Type PR 9210 strain gauge with 
varying measuring length /o, while Fig. 4 shows the 
relative creep under the same conditions with varying 
gauge thickness 5, assuming that 5p and 5x increase 
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Fig. 5. Curves of equal relative creep after one hour at room 
temperature as a function of 1/r and E7r/Ep for gauges of the 


same geometry as the Philips Type PR 9210. 
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Fig. 6. Moduli of elasticity E> and Ex for a Philips Type PR 9210 
strain gauge as a function of temperature. 





proportionately. It will be seen that the measured 
curves and those obtained in accordance with eq. (3) 
show good agreement. It should also be appreciated 
that, according to eq. (3), creep will be reduced if r and 
Er are increased, as shown in Fig. 5, in which the point 
0-38 measured for the Type PR 9210 gauge at room 
temperature falls well within the calculated curves. 

Creep depends on temperature, because both r and 
Er in eqs. (3) and (4) depend on temperature. The 
change with temperature of Ep and Ex for the materials 
used in the Type PR 9210 gauge is shown in Fig. 6, the 
dotted portion indicating a zone of particularly heavy 
damping in the resonating beam used in the experiment. 
The change in rp and rx with temperature is not known, 
but plots of the relative creep after one hour as a function 
of various temperatures show that this change exercises a 
noticeable influence on the creep of this gauge only at 
temperatures exceeding 80°C. Below this temperature, 
the change in creep is mainly due to the influence of the 
modulus of elasticity E. 

Strain gauges of different manufacture show fun- 
damentally the same temperature dependence, creep 
being mainly connected with changes in the modulus of 
elasticity of the backing and adhesive. For lacquer- 
backed gauges, the creep of the backing is of major 
importance. Hot-setting adhesives are better than cold- 
setting adhesives of the same chemical type, because 
cold-setting adhesives are usually less completely cured. 
JANUARY, 
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Fig. 7. Creep behaviour of a Philips Type PR 9210 strain gauge, 

with a measuring length of about 1 in., showing (c) relative 

creep as a function of time at different temperatures, and (b) 
the corresponding time-temperature creep diagram. 


At temperatures above 120°C, both types exhibit similar 
creep behaviour. 

It should be noted that eq. (3) does not account for 
the observed fact that previous straining appreciably 
affects the creep behaviour’ of the gauge. A definite 
relationship between creep and the pre-tension of ' the 
gauge wire, measured as between —0-04% and +0-07% 
in Type PR 9210 gauges, could not be established experi- 
mentally. It is possible that straying of the creep curves 
is due primarily to differences in pre-tension. 

In addition to Philips strain gauges, tests have been 
carried out on Hottinger and Huggenberger gauges to 
determine their creep behaviour as a function of time at 
different temperatures, the other parameters being kept 
as constant as possible. In all cases, the mean curves of 
relative creep obtained show deviations from the results 
of a number of individual tests, these deviations some- 
times reaching as much as +50%, and being larger at 
lower temperatures than at higher temperatures. 

From these curves of mean relative creep, an example 
of which is shown in Fig. 7a for the Philips Type PR 9210 
strain gauge, time-temperature creep diagrams can be 
constructed, these diagrams indicating the total relative 
creep after a given time at a given temperature. If, 
therefore, a certain value of total relative creep is 
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Fig. 8. Time-temperature creep diagram of a Philips Type 
PR 92128 strain gauge, with a measuring oy h of about 4 in., 
at temperatures up to 140° 

assumed to be permissible, these curves will indicate the 
time and temperature that must not be exceeded. Fig. 
7b shows these curves corresponding to the curves in 
Fig. 7a for the PR 9210 gauge, while Fig. 8 shows the 
curves for a Philips Type 9212B gauge at temperatures up 
to 140°C and Fig. 9 for the same gauge at temperatures 
up to 275°C. 
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9. Time-temperature creep diagram of a Philips Type 
Pe '9212B strain gauge, with a measuring length of about 4 in., 
at temperatures up to 275° 36. 


Since changes in the values of Ex, Ep, rx, and rp with 
temperature are usually not known, and since the values 
of r are constant only for about one hour at a time, eq. 
(3) cannot be generally used to extend the application of 
these diagrams quantitatively, e.g., to similar gauges 
with a different measuring length /o. However, eq. (3) 
does reflect the trend of the influence of the different 
parameters involved. 


Non-Destructive Methods of Testing 
Small-Bore Tubing 


By J. R. Grieve and A. M. BouNDs 


From Metal Progress, U.S.A., 
Vol. 78, No. 6, December 1960, 
pp. 110-114, 126, 128, 3 illustrations. 


For producers of small-bore tubing, particularly where 
its application in such critical items as atomic reactors 
and missiles is concerned, non-destructive testing is 
essential. Furthermore, several types of tests must be 
available, as it must be understood that no one test is 
versatile enough to supply all the required information. 
It is therefore the object of this article to compare a 
number of non-destructive test methods in terms of their 
ability to detect imperfections which are serious enough 
to warrant rejection of the tubing. These test mct1ods 
can be divided into different types, i.e., visual, eddy- 
current, dye-penetrant, magnetic-particle, ultrasonic, 
radiographic, and hydrostatic, and it is only by means of 
a proper cor bination of these tests that full information 
can be obtained. 


Visual Tests 


The visual examination of tubing, either with the 
naked eye or, more generally, under magnification, is 
ccmimon practice, using a magnifying glass to inspect 
the outside dizmeter and an endoscope or “boroscope”’ 
to exemine the inside dizrreter. Both these tests require 
a considerable arr ount of inspection time and are limited 
to finding surface defects. At the same time, their 
e flectiveress Cepends, to a large degree, on the skill and 
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conscientiousness of the inspectors. Endoscopic exami- 
nation, in which the tubes are rotated while the instru- 
ments traverse them, are particularly slow and tedious, and 
require a high degree of operator skill. 

Another limitation in endoscopic testing is the size of 
the internal diameter which can be inspected (0-140 in. 
minimum) and the distance that the instrument may be 
inserted (about 3 ft maximum for tubing of about 
is in. i.d., or about 20 ft maximum for larger tubing). In 
practice, endoscopes are often used in conjunction with 
eddy-current tests to determine whether the area which 
has caused an indication is really defective. 


Eddy-Current Testing 


At present, eddy-current testing—also known as 
electromagnetic inspection—offers the best combination 
of advantages for examining small-bore tubing. For 
small-bore tubing, which encompasses a variety of 
sizes, wall thicknesses, materials, tempers, and surface 
conditions, a single-channel, single-frequency tester is 
inadequate. Equipment with two control units—each of 
which has two flaw detection channels, one property- 
variation circuit, and one frequency-selection unit—has 
been found most effective. Twenty-one different fre- 
quencies, from 1-8 to 700 kcs, can be selected for test 
purposes. With this equipment, it is possible to detect a 
number of variations from normal and to ascertain their 
position, character, and relative size, to detect changes in 
chemistry and tubing size, and to inspect simultaneously 
for surface and subsurface defects. 
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One problem in connection with the use of any 
eddy-current testing equipment is to determine whether 
the defects it picks out make the tubing rejectable or not. 
So far, the best answer has been the use of standard 
reference tubes fabricated with notches of predetermined 
size on the outside surface in a longitudinal direction near 
the centre of the tube. The inspection is adjusted in such 
a manner that it gives a clear indication of the presence of 
any defect as large as or larger than the notched standard. 
If the tubing has a defect which gives a signal equal to or 
better than that for the notched standard, the tubing is 
classified as rejectable. The most practicable standard 
has been found to be a notch 0-004 in. deep on tube walls 
0-040 in. thick and greater, and a notch cut to 10% of wall 
thickness on walls less than 0-040 in. thick. The tolerance 
on depth of the reference notch is held to +0-0000 in., 
—0-0005 in. 

The advantages of eddy-current testing are many. 
Thus, although the cost of the original equipment is 
comparatively high, it can be operated with average skill 
and is very fast. Ordinarily, tubing is tested at about 
250 fpm, but the speed can be increased to 1000 fpm if 
vibration can be kept within limits. 

Despite its high speed (which permits mass-production 
inspection), the test is very sensitive. It will detect 
numerous types of imperfections (including pits, gouges, 
cracks, inclusions, weld defects, carburization, surface 
oxide, porosity, roughness, corrosion, laps, and embedded 
particles) which may be present in tubing. Particularly 
useful in revealing tight discontinuities, it will detect such 
imperfections on the outside or inside diameters of 
tubing from the smallest size up to 3 in. o.d. with walls 
4 in. thick. Eddy-current testing has also been used to 
detect changes in outside and inside diameters and wall 
dimensions (though it cannot tell which dimension has 
changed), and in the chemical composition of the 
material. 

To set eddy-current testing in its proper perspective, 
however, it is well to point out its limitations (most of 
which are also found in other non-destructive tests). 
First and foremost, it will not measure the depth of 
defect (the principal factor in detecting rejectable tubing), 
nor can it clearly differentiate between the type of flaws. 
Because the method is highly sensitive, it responds to a 
large number of variables, such as grain size, stress 
concentrations, minor inclusions, changes in magnetic 
properties, and small changes in dimensions, none of 
which is usually considered a cause for concern. An 
added complication is that a given variable may be 
perfectly acceptable in one application but cause for 
rejection in another. Eddy currents will not tell whether 
the defect is on the outside or inside diameter (except on 
heavy-wall tubing or by means of dual-frequency equip- 
ment), or in the wall of the tubing. Also, natural defects 
do not necessarily correlate with artificially produced 
defects of rejectable level. 

Despite these minor drawbacks, eddy-current testing 
is, in the authors’ opinion, the best method of production 
inspection of small-bore tubing for critical applications. 
Admittedly, however, certain improvements are desirable. 
For instance, what is most needed at present is better 
agreement between the vendor and customer on accept- 
ability standards. There is also a requirement for 
eddy-current machines which will retain their sensitivity 
without background noise and which will distinguish 
between a wide, shallow defect and a narrow deep 
defect, as present equipment is sensitive only to the relative 
volume of a defect. 
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Dye-Penetrant Tests 


If non-destructive tests could be rated by their all- 
round usefulness, dye-penetrant testing would rank 
second to eddy-current inspection. Actually, it is quite 
different from eddy-current testing, since the human eye, 
rather than a machine, is used to detect the flaw. 

There are two kinds of dye-penetrant tests, i.e., 
visible and fluorescent. The visible test uses only a red 
dye, while the fluorescent test uses a fluorescent dye and 
requires ultraviolet light. 

In the visible test, the red dye is dissolved in a light 
oil of such viscosity and surface-wetting nature that it is 
rapidly sucked into tight cracks and crevices. After the 
excess dye is wiped off with a solvent, the tubing is coated 
with a white colloidal suspension known as a developer. 
The red dye oozes from the flaw, and bleeds through the 
white developer, making the defect readily visible. 

If more sensitivity is desired, the fluorescent test is 
used. Though its application is somewhat more com- 
plicated than with the visible method, the action is similar, 
the fluorescent dye seeping from the flaw and bleeding 
through the developer. When the tube is examined under 
ultraviolet light, the defect glows. Though this test gives 
greater contrast than the visible dye-penetrant test, the 
latter is sufficient for most requirements. 

Because of their extremely high sensitivity, both tests 
will often pick up defects missed by eddy-current or 
ultrasonic inspection. Sometimes this is a disadvantage, 
since they will show imperfections which may not 
necessarily be classed as defects. 

As for equipment, only the simplest is required for the 
visible test, while equipment for the fluorescent test is not 
costly compared with that required for some of the other 
non-destructive tests. There is no limit as to the type of 
metal the method will test, except that porous metals will 
give false indications. Furthermore, only average skill is 
required in operation. 

The principal limitation of dye-penetrant tests is that 
they are slow. Consequently, they are expensive, unless 
they are part of an automatic production unit. Moreover, 
dye penetrants can be used only to detect flaws on the 
outside diameter of the tube, because the dye cannot 
penetrate into defects below the surface. Finally, on 
small tubing, dyes show only that a flaw is present, not 
how deep it is. Nevertheless, as stated before, the 
dye-penetrant test is a good companion to the eddy- 
current test, and both should be used whenever permitted 
by inspection-cost allowance. 


Magnetic-Particle Testing 


When a magnetic field is induced around a piece of 
ferromagnetic metal tubing, a north magnetic pole is 


formed at one end and a south pole at the other. At the 
same time, any cracks in the tubing, whether on the 
surface or beneath it, also form magnetic poles. Thus, 
when the magnetized tubing is coated with fine particles of 
magnetic iron, the particles cling to the defect. Appearing 
as black lines, the size of the particle build-up gives an 
indication of the severity of the defect. Here again, as in 
the eddy-current test, the method is volume-sensitive, not 
depth-sensitive. 

Sometimes, when the contrast is not sufficient, the 
testpiece is dipped into a fluorescent solution and then 
washed clean. Since particles of the fluorescent iron 
powder remain in the tiny cracks or flaws, they show up 
when the tubing is examined under ultraviolet light. 

The magnetic-particle test, which is not as sensitive 
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as the dye-penetrant tests, is used on large metal surfaces 
more often than on smail tubing. Also, it is limited to 
metals which can be magnetized, and testpieces must 
often be demagnetized after the test is made. As with 
dye-penetrant testing, the method is comparatively slow 
and requires some skill. However, it is useful in detecting 
flaws on or just beneath the surface, and gives some 
indication of the size of the defect. 


Ultrasonic Testing 


In ultrasonic testing, sound waves of extremely high 
frequency are directed through the tubing by a quartz- 
crystal transmitter. The surface of the tubing acts as a 
mirror for the sound waves, bouncing them back and 
forth between the surfaces of the outside and inside 
diameters. To inspect tubing, the “shear” technique is 
used, in which the pulse is introduced at an angle and 
echoes back and forth between the outer and inner 
surfaces around the circumference of the tubing. If 
there are no cracks or flaws in the tubing, the sound wave 
ends up as a straight line on a cathode-ray oscilloscope; 
if there are flaws, they show up as a jagged line or “pip”. 

In performing the test, the tubing is revolved while the 
pulse generator moves along its length. In another 
version of the test, the tubing is immersed in a tank of 
water, with the water acting as a couplant. For tubing, 
the latter method seems to give better results than contact 
ultrasonic testing, apparently because there are fewer 
false indications. 

Ultrasonic testing has an advantage over eddy-current 
testing (as now developed) in that it can be used for either 
magnetic or non-magnetic metals. Like eddy currents, 
ultrasonics will detect defects on the outside and inside 
diameters and subsurface defects. Considerable skill is 
required to set up the equipment, but the interpretation 
of results is not subject to the operator’s judgment if an 
alarm circuit is used. 

With regard to its drawbacks, ultrasonic testing 
involves the use of expensive equipment and is fairly slow. 
Also, it cannot test tubing satisfactorily in the smaller 
range of sizes. In fact, if the tubing is less than 4 in. o.d. 
or has a wall thickness of under 0-049 in., ultrasonic 
testing is considered to be impracticable. Other dis- 
advantages of ultrasonic testing are that diagonal laps 
which parallel the sound wave can be missed, that 
surface reflections can also cause interference, and that 
the location of the defect, either on the outside or inside 
diameter, cannot be determined. If non-magnetic materials 
are being tested, the authors’ experience has shown that 
eddy-current testing is superior to ultrasonic testing. 


Radiographic Testing 


In radiographic testing, X-rays are generally used, but 
radioactive isotopes such as cobalt-60, iridium-90, and 
thorium-170 have also been employed, these, isotopes 
emitting gamma rays, which give greater penetration. 

Considerable skill is required to interpret the radio- 
graphic film. As a check on the adequacy of the radio- 
graph, a standard testpiece called a penetrameter is often 
used. The radiographic technique being considered 
satisfactory if the outline of the penetrameter shows 
used clearly in the radiographs. Film strips showing 
natural or artificial defects are used as standards to aid 
in evaluating radiographs. 

Normal radiographic checking involves placing the 
film in contact with the inside surface of the tube. Space 
is a limitation, since film cannot be satisfactorily inserted 
and held in place if the inside diameter is less than 4 in. 
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When smaller sizes are to be tested, the only practical 
approach is to place the tubes on flat X-ray film and take 
three pictures at 120-deg. angles of rotation. This has the 
inherent drawback of attempting to interpret effects of 
penetration through varying wall thicknesses. Other 
disadvantages include the high cost of the equipment, 
the need to shield personnel from radiation, and possible 
interpretation of defects in the film as defects in the metal. 

Radiographic testing is valuable in finding gross 
defects in large sections of metal but, in the authors’ 
experience, has little application in testing small tubing 
because of its high cost, compared with the unit value of 
the product being examined. 


Hydrostatic Testing 


Hydrostatic testing is an internal pressure test which, 
strictly speaking, is not really a non-destructive test since 
it may weaken, without actually bursting, a tube contain- 
ing defects. It is useful for finding open, through-wall 
defects, because the oil or water used will leak through. 

Generally, all tubing for pressure applications including 
super-pressure, hydraulic, and capillary tubing, is given a 
hydrostatic test but this is a capability test only as it will 
not tell accurately what will happen to the tube in service, 
because the tubing cannot be tested for that length of 
time. It is limited to finding defects which penetrate the 
tubing wall or which will penetrate it when pressure is 
applied. The cost of the test is comparatively high 
because of the slow rate of testing. Two testers, one 
supplying up to 20,000 psi pressure with oil and one up to 
40,000 psi pressure with water, should meet nearly all 
hydrostatic testing requirements for small-bore tubing. 


Conclusion 


It will be noted, from this discussion that no non- 
destructive tests (except hydrostatic testing) have been 
developed specifically for small tubing. Instead, non- 
destructive tests used for other forms and sizes of metal 
have been adapted, and this is the basic weakness of the 
tests now in use. In these tests, certain physical pheno- 
mena—such as sound waves, magnetic currents, and 
X-rays—are affected by the total size of the flaw (length, 
width, and depth), whereas the seriousness of a tubing 
flaw is almost always evaluated by its effect on the tubing 
wall, i.e., its depth. When a flaw is found, the usual 
practice is to file it off the tubing, if it is on the outside 
surface. If the tubing is still within wall-thickness 
tolerance limits, it is accepted; if not, it is rejected. 
Obviously, much time could be saved by a test which 
would quickly and accurately measure the depth of the 
flaw and determine at once if it is a rejectable defect. 

Non-destructive testing is an extremely valuable tool 
in maintaining quality control, but it is not an end in 
itself. Rather, it serves to point out questionable features 
which may be investigated further by destructive tests. 
If there is one outstanding conclusion that the authors 
have drawn from their experience in the non-destructive 
testing of tubing, it is that no one test is sufficient in 
itself. None of them alone will give the complete answer 
for all types of tubing under all conditions. 

Finally, it may be said that, until such time as a 
universally acceptable non-destructive test for tubing can 
be established, the most satisfactory answer to the 
problem is to set up standards for the tests now available 
and establish mutual agreement between the vendor and 
user as to exactly what is required of the tubing, what 
constitutes a defect (rejectable imperfection), and what 
does not. 
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The Effect of Swirl Timing on Combustion 


in Diesel Engines 
By F. NAGAO, H. KAKIMOTO, and M. HIRUKAWA 


THE importance of an air swirl for mixture formation and 
combustion in diesel engines is well known, and the 
relation between swirl intensity and combustion has been 
the subject of many investigations, notably by Ricardo!. 
However, little information has been available on the 
effect of varying the timing of swirl generation, and the 
purpose of this paper is to provide experimental data on 
this subject. 

Indirect-injection engines can operate with various 
swirl timings. In the swirl-chamber engine, swirl is 
created before fuel injection. In the conventional pre- 
chamber engine, swirl is created in the main combustion 
chamber almost at the same time as the fuel is injected. 
In the Lanova air-cell engine?, and in the MWM 
balanced-pressure precombustion engine*, swirl is 
created after fuel injection. Each of these three main 
types has its typical combustion characteristics, which 
determine the optimum combustion conditions obtained 
with each system. 


Fig. 1. Cross-section through 
the combustion chamb of 
the modified test engine. 
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TYPE INDICATORS 

The main tests of the present investigation were made 
on a modified Yanmer ST-95 single-cylinder water-cooled 
four-stroke diesel engine, a cross-section through the 
combustion chamber of this engine being shown in 
Fig. 1. The engine was provided with two separate 
Bosch-type injection systems with plunger diameters of 
6°5 and 7-0 mm respectively, one nozzle being arranged 
to inject into the auxiliary chamber, and the other into 
the main chamber. Two types of main-chamber injector 
were used, i.e., one with one hole of 0-4 mm diameter, 
and the other with two holes of 0-25 mm diameter. 
Injection timings and fuel deliveries were adjustable 
independently, according to the relative conditions under 
investigation. 

For operation with precombustion swirl, the fuel was 
injected solely into the auxiliary chamber, the rise in 
pressure in this chamber creating an outflow of gas and 
producing a swirl in the main chamber, which was 
situated below the exhaust valve. The engine could also 
be operated as an air-cell engine by altering the relative 
operating conditions of the two injectors. The dimen- 
sions of the auxiliary combustion chamber were not 
specially chosen for either operating system, but were a 
suitable compromise between optimum conditions for 
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the two systems. In all the tests, the fuel used was a 
heavy oil with a specific gravity of 0-85 and a cetane 
number of 45. 

Cylinder pressures were indicated by means of 
pressure pick-ups of the strain-gauge type, with a 
natural frequency of 35 kcs, operating in conjunction 
with transistorized amplifiers. Electromagnetic oscillo- 
graphs were used for the recordings. In addition, the 
structure-borne noise of the engines was recorded, and 
the state of the exhaust gas was determined. Measure- 
ments were also taken of needle lift, exhaust temperature, 
etc. A modified cylinder head was employed for high- 
speed photography of the various phases of the combus- 
tion processes. 

Injection Timing 

The swirl created in the main chamber depends on the 
quantities of fuel injected and on the injection timings of 
the two injectors. In a preliminary test, the quantities of 
fuel injected into both chambers were kept approximately 
equal, and the timing of the fuel injected into the 
auxiliary chamber was varied from about 15 deg. before 
top dead centre to 10 deg. after T.D.C. for three different 
injection timings of the fuel sprayed into the main 
chamber. The results, using the two-hole main injector, 
are given in Fig. 2, and show that the specific fuel 
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INJECTION TIMING IN AUXILIARY CHAMBER 
Fig. 2. Specific fuel consumption as a function of auxiliary- 
injection timing, with 5-5 kg/cm* bmep and an engine speed of 
1250 rpm, and main-injection See of (1) —10-5°, (2) —7°, and 
(3) —3° T.D.c. 
consumption is improved when the swirl created in the 
main chamber during a certain period after the auxiliary 
injection occurs immediately after the main injection. 
There is another, but less pronounced, decrease in fuel 
consumption when the auxiliary injection takes place 
near T.D.C. 


Proportion of Fuel Injected into the Auxiliary 
Chamber 


Increased swirl intensity in the main chamber is 
obtained by increasing the proportion of fuel injected 
into the auxiliary chamber, but the heat losses and 
throttling losses in the connecting passage also become 
greater. The fuel proportions must therefore be chosen 
in such a way that the improvement in combustion due 
to a more intensive swirl will not be counterbalanced by 
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heat and throttling losses, also bearing in mind that the 
effect of swirl on combustion is mainly dependent on the 
timing of the auxiliary injection. Furthermore, 
retarded injection increases the thermodynamic loss of 
the engine cycle, and this loss becomes particularly 
noticeable when a large proportion of the fuel is injected 
into the auxiliary chamber. 

To determine the effect of different fuel proportions 
two different sets of tests were carried out. In the first 
set of tests (Fig. 3), the initiation of main-chamber 
injection, using the two-hole injector, was kept constant 
at —10-5° T.D.C., while the timing of the auxiliary 
injection was varied. Considerably improved combus- 
tion was obtained when a small proportion of the total 
fuel was injected into the auxiliary chamber, specific fuel 
consumption being reduced over a wide range of timings 
for the auxiliary injection (from —20° to +10° T.D.C.). 
Increased proportions of fuel into the auxiliary chamber 
narrowed the range of allowable timings for auxiliary 
injection. 
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INJECTION TIMING IN AUXILIARY CHAMBER 


Fig. 3. Specific fuel consumption as a function of auxiliary-injection timing, with 4-98 
kg/cm* bmep at 1250 rpm, for different ratios [°,,] of auxiliary to total fuel injection. 


In the second set of tests (Fig. 4), auxiliary injection 
was kept at a constant timing of —10° T.D.C., while 
the timing of the main-chamber injection was varied. 
The results again showed a marked improvement in 
combustion for small proportions of fuel injected into 
the auxiliary chamber. The allowable range of timings 
for main-chamber injection depended on the fuel 
proportions. 

The test results given in Figs. 3 and 4 show that low 
fuel consumptions can be obtained over wide ratios of 
auxiliary to main injection (from 20% to 75%) if suitable 
timings are used. This indicates that the increased heat 






































= 
a 270 z 
2 0% 
We 4 y'e% 45% 
a 7250 4 Ys 
vz %. y |,o0% / tad 
cQ ‘ SR : J 7° 75% 
OF % ; = ox -¥ 
s $ 230 e oe 
—— up Gh adr ~ -°- 
Ww 2 > il | 
j 210 . 
O ~-24° -18° “(2° -¢6° TOC 6° 12° 18 


INJECTION TIMING IN MAIN CHAMBER 
. fic fuel consumption as a function of main-injection 
wos 8 kg/cm’ bmep at 1250 rpm, for different ratios 
[%] of auxiliary to total fuel injection. 








and throttling losses with high proportions of fuel 
injected into the auxiliary chamber are compensated by 
considerable improvements in combustion. Evidence of 
the fact that the heat losses are then also increased is 
given in Fig. 3, which shows, for example, that for 75% 
of the total fuel sprayed into the auxiliary chamber the 
exhaust temperature is appreciably higher than for the 
lower percentage giving the same fuel consumption. 


Relative Directions of Fuel Injection and Air 
Swirl 


Nozzles injecting at different angles into the main 
chamber were used to study the effects of varying the 
direction of fuel injection in relation to air swirl. Fig. 5 
shows curves of specific fuel consumption and exhaust 
discoloration obtained with different auxiliary-injection 
timings and with four different directions of main-chamber 
injection, Nos. I, II, and III corresponding to the use of 
the injector with one hole of 0-4 mm diameter, and IV 
to the injector with two holes of 0-25 mm diameter. In 
these tests, in which the engine 
speed was 1250 rpm, a fixed quan- 
tity of fuel was injected into each 
chamber, i.e., 15-6 mgm/stroke for 
the auxiliary injector, and 16-4 
mgm/stroke for the main injector 
at —10°5° T.D.C. 

In arrangement I, with injection 
in the downstream direction, fuel 
consumption reached a low value 
for simultaneous injection into both 
chambers, but increased gradually 
with retarded timing for the auxili- 
ary injection. In arrangement II, 
with injection aimed at the centre 
of the combustion chamber, fuel 
consumption reached its lowest 
value with almost simultaneous in- 
jection into the two chambers 
(—12° T.D.C. into the auxiliary 
chamber and —10°5° T.D.C. into 
the main chamber). In arrangement 
III, in which injection was directed 
upstream into the air swirl, no improvement in combustion 
was obtained and discoloration of the exhaust was increas- 
ed, particularly with simultaneous injection into both 
chambers (about —10° T.D.C.). The best conditions as 
regards minimum exhaust discoloration were provided 
by arrangement IV, using two jets of fuel aimed at an 
angle of 30° on both sides of the centre of the main 
chamber. In this case, the fuel-consumption curve had 
two minima, corresponding to auxiliary-chamber injec- 
tion timings of about —10° and +6° T.D.C. 

The tests showed that exhaust discoloration could be 
reduced by retarding the timing of auxiliary injection, 
indicating that complete combustion can be obtained 
by creating an efficient swirl after ignition has occurred 
in the main chamber. For this purpose, retardation of 
auxiliary injection was allowed at the expense of some 
increase in the thermodynamic losses of the cycle. These 
results show that an improvement in specific fuel con- 
sumption is not always indicative of improved combustion 
conditions such as are denoted by the state of the exhaust. 


Cylinder-Pressure Diagrams and Rate of Pressure 
Rise 
Cylinder-pressure diagrams obtained from numerous 
tests, using different auxiliary-injector timings, were 
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evaluated, the results being shown in Fig. 6. It will be 
seen that, with an excessive advance of auxiliary-injection 
timing, ignition is initiated in the auxiliary chamber, and 
the peak pressure in the main chamber is higher than that 
in the auxiliary chamber. When injection into the 
auxiliary chamber is retarded, the ignition timings and 
peak pressures of the two chambers tend to have similar 
values. The peak pressures then reach a maximum at 
about —13° T.D.C., when ignition occurs in the two 
chambers simultaneously. With further retardation, 
ignition in the main chamber commences earlier, and the 
main-chamber peak pressure becomes lower than the 
peak pressure in the auxiliary chamber. The variation in 
the rate of pressure rise in the main chamber shows a 
similar trend, and reaches a relative minimum at 
about — 13° T.D.C. 

It is considered that these phenomena are due to the 
outflow of gas from the auxiliary chamber, owing to 
simultaneous combustion in the two chambers. With 
auxiliary injection retarded further to about —12' 
T.D.C., the peak pressures in both chambers and the rate 
of pressure rise in the main chamber tend to increase 
slightly, after which these values decrease rapidly, 
finally reaching constant values after T.D.C., as shown 
in Fig. 6. 

Fig. 6 also shows that the specific fuel consumption 
reaches equally low values for auxiliary-injection timings 
of —10° and +6° T.D.C. The retarded timing, however, 
has the advantage of producing a considerable reduction 
in the rate of pressure rise, lower peak pressures in both 
chambers, and a clearer exhaust. In contrast, advanced 
auxiliary-injection timing gives rise to excessive swirl 
during the ignition delay period in the main chamber, 
with higher peak pressures, higher rates of pressure rise, 
and a darker exhaust. 

The curve of combustion noise in Fig. 6 shows the 
structure-borne noise of the engine and, for the range of 
advanced values of injection into the auxiliary chamber, 
follows the variations in the curve for the rate of pressure 
rise, whereas, for retarded auxiliary injection, it 
shows several minima and maxima. It can also be 
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noted from Fig. 6 that, with further retardation of 
auxiliary injection, the exhaust temperature rises, and so 
does the specific fuel consumption. 


High-Speed Photography of Combustion 
Processes 


A further investigation into the development of 
combustion was made by means of high-speed photo- 
graphy. For this purpose, it was found convenient to 
use the reconstructed cylinder head of a two-stroke 
loop-scavenged engine, which was redesigned so as to 
have an auxiliary chamber, as well as the main chamber, 
the top portion of the head being provided with a glass 
window. 

Photographs of combustion were first taken with the 
engine operating with direct injection into the main 
chamber only. In this case, the development of the flame 
pattern showed that a small quantity of fuel was brought 
into the auxiliary chamber by the air stream during the 
compression stroke. However, this small amount of 
fuel had a considerable influence on mixture formation 
and combustion in the main chamber, since the weak 
outflow of gas commenced around + 25° T.D.C. 

In the case of combustion with dual injection, the 
outflow of flame from the auxiliary chamber occurred at 
about +5° T.D.C., i.e., some time after the beginning of 
ignition in the main chamber. The time available for the 
development and disappearance of flame in the main 
chamber was shortened considerably, even though the 

(Concluded on page 99) 
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Machining Tungsten with Carbides 


By F. J. MCGEE 


From The Tool and Manufacturing Engineer, U.S.A., 
Vol. 45, No. 4, October 1960, 
pp. 79-82, 5 illustrations. 


Or the common metals, commercially pure tungsten is 
the hardest, densest, and strongest, and has the highest 
melting point (6152°F), making it an attractive material 
for aircraft and missile fabrication. At the same time, 
its brittleness and abrasiveness make tungsten one of 
the least attractive materials from a machining stand- 
point. If a sheet of 0-05-in.-thick tungsten is dropped, 
it shatters like glass, while a 3-in. bar of tungsten 
fractures like ice if it is chucked too tightly. 

Despite these adverse properties, research work has 
demonstrated that it is possible to machine tungsten 
parts and that pure tungsten, generally considered un- 
machinable by conventional methods other than grinding, 
can be cut by silicon carbide cut-off wheels and tungsten 
carbide tools, while blanking and shearing are possible 
in the temperature range between 500° and 700°F. 

In the course of this research, several machining 
methods were attempted and sometimes abandoned. 
Sawing flat stock, for example, was not successful. 
Various blades, speeds, and bandsaws were tried out, 
and it was found that high-speed-steel saw blades dulled 
rapidly, creating a crushing action which splintered the 
workpiece. Cut-off wheels, however, produced satis- 
factory cuts, the best results being obtained with soft 
silicon carbide wheels as, in some instances, hard wheels 
would not cut. Of the speeds and feeds used, a feed 
of from 1 to 1-5 ipm and a speed of 30 fpm worked 
moderately well when both sides of the wheel were 
flooded with water-soluble coolant. 

For producing flat shapes, shearing and blanking 
were tried. No success was obtained when these opera- 
tions were attempted at room temperature, but acceptable 
cuts were made when the tungsten sheet was heated to 
between 500° and 700°F. Above 700°F the sheet became 
brittle, tarnished, and oxidized. There is apparently a 
zone between 700° and 1500°F in which tungsten loses 
its ductility. Blanking was successful only when the 
tungsten was made ductile by heating. 

When turning tungsten bar stock, high-speed tools 
failed almost instantaneously, depths of cut in the neigh- 
bourhood of 0-050 in. causing the workpiece to chip 
and flake. A carbide lathe tool gave satisfactory results 
with a side rake angle of 20 deg., and a nose radius de- 
creased to a point. By roughing at a speed of 70 fpm, 
with a 0-005-ipr feed, and a 0-050-in. depth of cut, and 
finishing at 70 fpm, with a 0-001-ipr feed and a 0-020-in. 
depth of cut, reasonable tool life and excellent finishes 
were obtained. It was discovered that, because of the 
tendency of tungsten to crumble, all cuts except light 
finishing cuts should be made working towards the 
centre of the workpiece. Large chamfers should be 
used on the ends of the piece; otherwise, the ends of 
the workpiece tend to chip severely. 

In drilling tests, it was found that drilling was seven 
times more successful at 600°F than at room temperature, 
using j-in. high-speed-steel drills in 0-050-in. tungsten 
sheet. However, the holes drilled at 600°F shrank 
undersize when the sheet returned to room temperature. 
Carbide-tipped drills were only slightly more successful. 
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Despite many attempts, only two j-in. holes were 
obtained when drilling 0-020-in. tungsten sheet at room 
temperature. Unless the sheet was backed up, excessive 
chipping at drill break-through resulted. Because of 
these disappointing results in drilling tests, it is probably 
best to make holes by electrical-discharge methods. 

Boring was accomplished with little trouble. As 
in turning, it is advisable te work from the end towards 
the centre. A standard carbide-tipped boring bar, with 
a 45-deg. lead angle, a 0-010-in. nose radius, and a 0-deg. 
side rake, was used to open two holes from 0-375 to 
0-875-in. diameter. Roughing was at 75 fpm, with a 
0-0015-ipr feed and a 0-020-in. depth of cut. Finishing 
was also carried out at a speed of 75 fpm, but with a 
feed of 0°0002 ipr and a depth of cut of 0-002 in. 

Tapping was unsuccessful. An attempt was made 
with both the workpiece and the taps heated to 500°F, 
a set of two taps being used to limit metal removal and 
cutting forces. The first pass left an unsatisfactory 
thread, but it was hoped that the threads could be 
cleaned up with the second tap. Shattering of the 
workpiece resulted, but it is not known whether the 
cutting forces were too great or the lead angle lost. 
Even if a full thread could be tapped, the thin thread 
sections produced would be too delicate to be of real use. 
Partial internal and external threads were produced by 
thread chasing. To avoid the crumbling of tungsten at 
the thin end thread sections, the workpiece was sup- 
ported by placing it between aluminium discs. For 
external threads, the discs were clamped onto each end 
of the tungsten piece by a bolt running through their 
centres. The discs were turned to the same outside 
diameter as the tungsten piece. For internal threading, 
the workpiece was clamped between two flange-like 
aluminium discs and held by three bolts passing through 
holes 120 deg. apart on the flanges and far enough from 
the centre-line to clear the outside diameter of the 
workpiece. The discs were machined to the same inside 
diameter as the workpiece. 

With the ends of the workpiece thus protected 
against crumbling of the outermost thread sections, 
external threads were started in one aluminium disc, 
carried across the tungsten workpiece, and completed 
in the second aluminium disc. With this set-up, 75% 
threads were produced by a standard carbide threading 
tool having a 0-deg. back rake and a 0-deg. side rake. 
A cutting speed of 57 fpm was used, with a 0-005-in. 
depth of cut for roughing and a 0-002-in. depth for 
finishing. Internal threads were started in one of the 
aluminium discs, carried through the workpiece, and 
completed in the second disc. A standard carbide 
internal threading tool was used to produce 60% threads. 

(Concluded on page 105) 
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In the Survey on “Diecasting” in our issue of December, 1960, 
the following corr ections should be made: 


Page 83, Fig. 13: The particular carburetter body illustrated in 
Fig. 13 was diecast in LM-2 aluminium alloy, not LM-4 as indi- 
cated in the caption and in the text. 


Page 108, last line: “. . . U.S.A. by the Madison-Kipp Corpor- 
ation, are produced. . .”” should read“*. . . U.S.A. by the Madison- 
Kipp Corporation, and in England by Wm. Coulthard & Co. Ltd., 
who are world licensees with the exception of the U.S.A. and 
Canada, are produced. . .” 
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STU DY FY 7 RY The production planner needs a thorough knowledge of the entire 


machine tool situation . . . and at Charles Churchill the world of 


machine tools is admirably represented. Here the production 
P| EG 7 planner can choose his complete requirements for the cold shaping 
of metal from the leading ranges of British, Continental and 
American manufacturers. Through Charles Churchill’s world- 


informed technical service he is kept in constant contact with all 
aspects of the industry. If you are considering new production 
schemes, new or replacement machines for shaping, turning, 
grinding, boring, milling, planing, bending or gear production, con- 

MOVE sult Charles Churchill. They will be able to supply the quality 
machine tools you need . . . install and service them . . . advise 
you on their application and operation. 


Study the overail pictureat CHARLES CHURCHILL before you move. 


CHARLES CHURCHILL fii” 


COVENTRY ROAD + SOUTH YARDLEY + BIRMINGHAM 25 
TELEPHONE: ACOCKS GREEN 2281 
TELEGRAMS: OPODELDOC, BIRMINGHAM 


TAS'CC 55 
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What a clever way to make tubes 


One minute you have strip in the coil—click goes a 
very clever machine and presto you have 

Helitube. Helitube can be made from 34” to 24” dia. 
It is very strong, pressure tested to I5Ib. pe 

square inch internally — yet it is extremely light and 


costs less than conventional tube. 


METAL SECTIONS LTD 


COMPANY 


OLDBURY - BIRMINGHAM Tel : BROadwell 1541 


Helitube has so many uses; fill in the coupon 
for full details 


Name 
Position 


Company Address 
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British Industrial Developments 


High-Speed Steam-Turbine-Driven 
Boiler-Feed Pump 


Constructed under licence from Pacific Pumps Inc., 
of California, U.S.A., by The Pulsometer Engineering 
Co. Ltd., of Reading, Berks., the Pulsometer Pacific 
steam turbopump is a self-contained compact pumping 
unit, comprising a centrifugal pump driven by a high- 
speed steam turbine, designed for continous cyeration 
at from 5000 to 10,000 rpm. Intended for boiier-feed 
duties in ships and in many industrial applications, it 
provides an attractive alternative to solid-casing boiler- 
feed pumps, by virtue of its reduced dimensions and 
comparatively light weight. Thus, compared with multi- 
stage units of equal capacity, it occupies from 50 to 75°, 
less floor space and is from 25 to 40°, lighter. 


The pump is of the single-stage diffuser type, with a 
single-inlet impeller, while the turbine is of the single- 
stage impulse type, the turbine bucket wheel and pump 
impeller being mounted on a common shaft supported 
in two pressure-lubricated sleeve-type bearings. The 
steam turbine can be furnished with either a single-row 
or double-row bucket wheel, both types being suitable 
for operation with steam at pressures up to 900 psig 
and temperatures up to about 950°F, with standard 
exhaust pressures up to 150 psig. Under these conditions, 
the pump is capable of delivering up to 750 gpm of feed- 
water against feed pressures up to 1100 psig. 

The speed of the pump is regulated and controlled by 
a hand-adjustable, direct-acting, centrifugal-type con- 
stant-speed governor, driven from the main shaft through 
a worm-and-gear reduction. The response of the 
governor to changes in load, steam pressure, or other 
factors affecting speed is practically instantaneous. The 
speed can be increased or decreased while the turbine 
is in operation by turning the governor adjusting cap up 
or down by hand, the range being approximately 30%, 
and regulation (speed droop) between full load and shut- 
JANUARY, 
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off usually less than 1%. An independent, centrifugal 
overspeed trip is furnished to shut off the steam supply 
of the turbine should the constant-speed governor fail to 
function or should the turbine speed exceed the operating 
speed by 15%. The elements responsive to speed are 
housed in the main shaft and, because these parts must 
not fail to function when the turbine is operating, they are 
matched and tested and the tripping speed established 
accurately for each unit. A hand trip is also incorpo- 
rated, primarily as a safety device, to trip the governor 
steam-valve manually. The hand reset is furnished to 
restore the constant-speed governor to normal operating 
position after either an overspeed or a hand trip. 

The unit, which is readily adjustable to changing 
conditions, is available for instant starting, without 
preheating of either the turbine or the pump, and, as 
distinct from multi-stage pumps, can usually withstand a 
temporary loss of suction without any risk of damage. 
Steam seals eliminate conventional packing, while the 
pressure-lubricated shaft bearings become  hydro- 
dynamic at surface speeds of 4000 fpm. 


Blow-Mou!'ding Machine for Hollow 
Plastic Articles 


Of robust construction and neat design, the Fischer 
BMS500S blow-moulding machine, now being manu- 
factured in Scotland by Matthew Wylie & Co. Ltd., of 
Glasgow, S.1, comprises eight main units, ie., the 
extruder, vertical extrusion heads, blow-moulding 
mechanism, thread-forming device, discharge conveyor, 
blowing mechanism, hydraulic equipment, and electrical 
control desk. The blow-moulding mechanism is suitable 
for use with either a double or single vertical extrusion 
head. The vertical double heads are set at a little 
over 5-in. centres, enabling two round hollow articles 
of up to 500 cc capacity and with a maximum height 
of 9 in. to be simultaneously and economically manu- 
factured. The single head can produce one round 
hollow plastic article up to 1000 cc capacity per cycle. 
Where the shape of the article is irregular, these capacities 
can be greatly exceeded, ranging up to 2500 cc for 
one article. 

The dies and mandrels for the extrusion heads are 
interchangeable, so that various dimensions of tube can 
be extruded, depending on the size of the article to be 
manufactured. To obtain accurate forming and ex- 
trusion of the pre-forms, the extrusion heads are divided 
into several heating zones, each electrically heated and 
accurately temperature-controlled. 

The mould-closing mechanism comprises two movable 
platens actuated by centrally mounted hydraulic cylinders 
and pistons. The closing movement is made under 
normal pressure and, after the mould is closed, an 
intensifier unit effects an increase in the oil pressure to 
obtain a locking force of 4 tons. The mould-bearing 
surfaces of the platen are precision-ground and the 
platens are accurately aligned on their guide-bars, 
ensuring perfect closing of the moulds and absolute 
conformity of the mould cavities. 

The thread-forming device is located immediately 
above the mould-closing mechanism and consists of a 
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NOW YOU CAN CHOOSE 


One Step 


MACHINES 


FROM 


Only with a machine which offers 
entirely automatic, reliable separa- 
tion can you take full advantage 
of really high speeds. The One- 
Step is'one of the several Ozalid 
high-speed copiers which enables 
any operator to take full advantage 
of the maximum output. 

There are now three models to 
choose from. 


Model 33 — Speeds up to 
40 ft. per min. 
Model 34 — Speeds up to 
50 ft. per min. 
Model 36 — Speeds up to 
50 ft. per min. with * Automatic separation of print and original. 
revolutionary Variable * Instantly adjustable electronic speed control. 
Wattage Lamp. * Automatic dry development of print. 
* Automatic stacking of print and original. 
* Automatic regulation of developer feed. 


OZALID 


OZALID COMPANY LTD., Langston Rd., Loughton, Essex. Tel: Loughton 5544. 
OZALID (Northern) LTD., 16 McPhater St., Glasgow C. Tel: Douglas 7271 
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welded steel frame with support-plates for thread- 
forming bars and hydraulic cylinders for closure of 
the thread-forming section. The thread-forming device 
can be raised and lowered hydraulically between the 
mould and extrusion heads with great accuracy, so 
that perfect closing between the thread-forming part 
and the mould is obtained. 

A short endless-belt type of discharge conveyor, 
located below the mould-closing mechanism, serves to 
remove hollow items after they are ejected from the 
moulds. A separate power-operated endless-belt con- 
veyor can be provided to supplement the discharge 
conveyor and to provide a longer cooling period before 
the articles are piled up. 

The blowing mechanism comprises a long tube 
passing through each vertical extrusion head, the end of 
the tube forming the sizing die for the internal diameter 
of the neck of the articles. An inner tube is used for 
the air required for inflating the plastic article being 
moulded, while another internal tube enables cooling 
water to be circulated to the sizing die. The blowing 


heads are mounted on a bridge, which is raised pneumati- 
cally to extract the blowing heads from the moulded 
articles after completion of the blowing and cooling 
portion of the cycle. 

The hydraulic equipment comprises a Vickers pump, 
with a capacity of 8 gpm at a pressure of 710 psi, driven 
by a 4-kW induction motor and mounted on an oil 
reservoir equipped with an oil cooler, a magnetic filter, 
and a pressure relief valve. The control valves for the 
hydraulic and pneumatic systems are conveniently 
housed at one side of the blow-moulding mechanism. 
A panel on the unit cover contains pressure gauges for 
the hydraulic and pneumatic systems, together with 
adjustable pressure control valves. All controls are 
so located as to ensure the minimum of operator fatigue. 

The various electrical control units are housed in 
a control desk positioned adjacent to the blow-moulding 
equipment, and include an adjustable time-clock relay 
for predetermined setting of blowing time up to 60 sec. 
All other times in the operating cycle are constant and 
therefore require no adjustment. 

In operation, a pre-form of plastic tube is extruded 
from the vertical extrusion head to a length at least that 
of the height of the mould cavity. The thread-forming 
section then closes over the pre-form, tightening it onto 
the blowing tube and thus forcing the thermoplastic 
material to fill the thread-moulding space. The cutter- 
shaped thread-forming section also separates the pre- 
form from the continuously extruded tube. The thread- 
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forming device then carries the separated pre-forms down 
into the opened moulds, which close and seal the bottom 
end of the pre-forms, after which the blowing and 
cooling phase takes place. In large-necked articles, the 
blowing air can be bled away to provide a ventilating 
arrangement for the inside of the article, thus enabling 
the cooling time to be reduced. After the blowing 
phase, the moulds open, the cooling and ventilation 
phase is completed, and the thread-forming device 
remains closed until both mould halves have loosened 
from the blown article. At this stage, the thread- 
forming device opens, disengages the hollow article, and 
returns to the upper position to start the next cycle. 
The disengaged article drops onto the discharge con- 
veyor, ready for final cooling and stacking. 


Optical Depth Control for Horizon- 
tal Boring Machines 


As announced by H. W. Kearns & Co. Ltd., of 
Broadheath, a new aid to co-ordinate setting, in the 
form of an optical depth control to the travelling spindle, 
is now available for their Series 45 or 72 horizontal 
boring machines and for their No. 2 or 3 patent horizontal 
boring machines. The system used employs an ac- 
curately graduated rule and a large projection screen, 
measuring 4 = 14 in., completely avoiding the eyestrain 
normally caused by peering through a microscope. 

The fixed scale, which is mounted on the spindle-feed 
bracket, is almost indestructible and is not subject to 
wear. An optical unit carries the projection screen, on 
which a vernier subdivides the magnified main-scale 
readings into thousandths of an inch or hundredths of 
a millimetre. The projection screen is protected by 
a toughened-glass plate, and parallax errors are impos- 
sible, because both the vernier and the image of the 
scale are on the same surface. Screen readings are 
transposed and reflected by a mirror. A pneumatic 
time-switch is provided to protect the projection lamp. 


Clamping of the bearing to the travelling spindle 
enables the spindle to be gripped in the most convenient 
position for the workpiece to be machined. A further 
fine adjustment on the scale mounting makes it possible 
for readings to be set at zero or the nearest whole 


number. For most work, the 12-in. or 305-mm traverse 
provided is sufficient, but reclamping of the rear spindle 
bearing allows the full spindle traverse to be used. 
Using normal spindle feed rates, continuous readings 
can be taken from the main scale to 0°01 in. or 0°1 mm. 
Final reading and setting is direct to 0-001 in. or 0-01 mm. 
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. ; Do you wait for hot water on 2 cold Monday morning ? } 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


_ How would you raise the temperature of a spray 
ig : very gradually from cold to 120 degrees P_ 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


7 
2 Do you use cold water when you would like to use hot ? 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 





These are specific examples. Your use of 
Leonard Thermostatic Steam Water Heaters will probably 
be different. Write for help. (Our folder H/24) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham. Telephone 56317 
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Process for Producing Graphite with 
Reduced Porosity 


Conventional commercial processes for producing 
graphite result in a material which is able to withstand 
high temperatures and to resist the action of corrosive 
gases and liquids. Unfortunately, however, the nature 
of the chemical changes the material undergoes in 
production makes it very porous to both gases and 
liquids, imposing certain limitations on its application in 
the engineering field and in consumer goods. It is now 
reported that, by developing processes which reduce this 
natural porosity and suitably applying them to graphite 
in its basic form, the Hawker Siddeley Nuclear Power Co. 
Ltd. have introcuced a material which, to all intents and 
purposes, is new, inasmuch as it retains all the advantages 
of the old material but eliminates its main disadvantage. 
In fact, it is about twice as strong and its porosity is 
reduced by a factor of one million. 

In the field of nuclear engineering, it is considered 
that the increased density of the new material should 
help in the eventual development of more compact and 
consequently cheaper nuclear reactors. At the same 
time, many other applications are possible. Thus, 
special grades are eminently suitable for use in the 
chemical industry and in equipment for handling molten 
metals, as distinct from conventional crucible equipment, 
which tends to absorb some of the molten metal—a 
particularly undesirable feature where rare or precious 
metals are concerned. Other applications include its use 
in high-temperature dies, bursting discs, pump seals, 
gland packings, high-temperature bearings and bushes, 
and rocket-nozzle components. 

Insofar as the treatment process is concerned, the 
experimental aim has been to achieve almost complete 
impermeability to gases or liquids and at the same time to 
improve the mechanical properties of normal graphite. 
In this connection, it can reasonably be claimed that the 
treated material is capable of holding a vacuum of higher 
than 10 microns while heated to a temperature of 1800°C 
under inert-gas conditions. 

In order to reproduce these processes on 2 production 
basis, the Hawker Siddeley Nuclear Power Co. Ltd. 
have had to install carbonizing and graphitizing furnaces 
of special types. The 1000°C controlled-atmosphere 
carbonizing or baking furnace, with a charge capacity of 
4 ft 6 in. diameter by 14 ft 6 in. length, has been produced 
by Sintering & Brazing Furnaces Ltd., of Slough, Bucks., 
and is essentially a vertical cylinder, 8 ft 6 in. in diameter 
and 22 ft in height. Arranged for charging batchwise 
through the top, the charge is arranged on a loading jig 
and lowered by means of a 3-ton gantry onto a work- 
support spider. The charge is contained in a muffle 
chamber, fitted with re-circulation ducts, and a fan is 
situated benea:h the spider, drawing down through the 
charge and exhausting through the ducts. The heating 
elements are arranged in three zones, each identical, 
independent, and formed from nickel-chromium tape. 
The temperature of the work space is measured by 
several selectable thermocouples, with additional thermo- 
couples placed near the heating elements. The outputs 
of the thermocouples are taken to a control deck, where 
there is an instrumentation and control panel. It is from 
this panel that any type of heat control can be automatic- 
ally programmed and the safety of plant and personnel 
supervised. The importance of the fine temperature 
control available cannot be over-stressed. Thus, in some 
applications a slow steady cure of carbon products may 
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take five days, during which time the temperature is 
raised steadily and accurately to 1000°C, as any sudden 
change of temperature would ruin a valuable product. 
There is a maximum temperature differential of 10°C 
over all the work space. The furnace is designed to use 
an inert atmosphere, which at present is nitrogen, having 
a maximum oxygen content of 10 ppm. 

The 3000°C controlled-atmosphere graphitizing fur- 
nace, designed by Spembly Ltd., of Chatham, Kent, has a 
power rating of 800 kVA and a charge capacity of 4 ft 6 in. 
diameter by 14 ft 6 in. length, being capable of accommo- 
dating graphite components up to 10 ft in length. As 
such, it is four times larger than any similar furnace in the 
world. The furnace, which is also capable of being 
operated under a vacuum of 0-1 mm at temperatures up 
to 1700°C, is arranged vertically, offering the advantages 
of simple charging by means of a specimen cradle and 
less possibility of bending long specimens when white-hot. 
The inert atmosphere prevents impurity pick-up during 
graphitization—a known problem in_ conventional 
graphitizing furnaces. Because of the high temperatures 
involved, the entire interior construction of the furnace 
is of graphite, and a suitable heating element, consisting 
of jointed vertical graphite rods, had to be developed. 

At present, only one furnace of each type is installed, 
but it is planned to increase the capacity of the plant as 
soon as possible. 


Portable Brinell-Hardness Tester 


Saving handling and set-up time and providing fast, 
accurate readings, the King portable Brinell-hardness 
tester, made in the U.S.A. by the King Tester Corpora- 
tion, of Philadelphia, Pa., and already well known in 
American industry, is now available in the U.K. from 
Foundry Suppliers Ltd., of London, $.W.1. Although 
light and of compact design, enabling it to ve used for 
testing materials in any position and even in small, 
cramped spaces, it is not affected by vibration, will 
withstand continuous hard use, and carries out Brinell 
tests of the highest accuracy. 


The instrument is inherently simple to operate and 
can be used as a bench tester or taken directly to the 
job. Normally, a load of 3000 kg is applied to a 10-mm 
ball, producing a sharp and clear impression that is 
easy to read. There is no inertia effect, as there are no 
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EXPERIMENTAL SPRINGS? 


Don't 


No. 1200 
Three dozen Assorted Light 
Expansion Springs, suitable for 
carburettor control, etc. 13/6. 


grope here... 


aa 
ig 


No. 760 
Three dozen Assorted Light 
Compression Springs. 1” to 4” long, 
22 to 18 S.W.G., }” to 4” diam, 6/6. 


Select your 
Sel aiarers 
here 


No. 98A 
Three dozen Assorted 1” to 4” 
long, 4” to }” diam., 19G to 
15G. 5/6. 





No. 757 
Extra Light Compression, 1 
gross Assorted, §” to 4” diam., 
A 24” long, 27 to 19 S.W.G. 








No. 753 
Three dozen Assorted Light 
Expansion }” to 4” diam., 2” to 6” 
long, 22 to 18 S.W.G. 10/6. 








Have you a Presswork problem? 


If so, the help of our Design Staff is yours for the asking. 





Really interested in Springs? 
“Spring Design and Calcula- 
tions” 10th Edition tells all— 
post free 12/6. 





Cut Production Costs with Terry’s 
Wire CIRCLIPS. We can supply 
4 ied from stock — from 
“to ft". 








. No. 758 
Fine Expansion Springs. 1 
gross Assorted }” to 2" diam., 
isi? 2” long, 27 to 20 S.W.G. 


Looking for good Hose Clips? 
Send for a Sample of Terry's 
Security Worm Drive Hose 
Clip and price list. 
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That spring you want... in 
a hurry . . . where is it? 
Pick what you want, when 
you want it, from TEeRRyY’s 
BoxEs OF ASSORTED SPRINGS 
—our fine range of small 
boxed assortments of 
experimental springs. We 
can show you only a few 
from the range here. Send a 
postcard for our full list— 
and if ever you’re stuck 
with a spring problem send 
it along to our Research 
Department—they’ll gladly 
help you out. 


HERBERT TERRY 


& SONS LTD. 
Redditch, Worcs. 


(Makers of Quality Springs, 
Wireforms and Presswork for 
over 100 years.) 
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weights to lift. Also, it is impossible to apply too much 
pressure to the ball, as the pressure-limiting means 
incorporated does not allow the load on the ball to 
exceed 3000 kg. It should be noted that the tester can 
also apply loads of 500, 750, 1000, and 1500 kg, when 
required. Thus, when testing tool steels and thin 
material or in cases when a small impression is considered 
desirable, the instrument can be used with a 5-mm 
tungsten carbide ball, with applied loads varying between 
500 and 1500 kg. The results are accurate and, should 
the small impression produced be objectionable, it can 
easily be filed away. 

The test head moves up and down on threaded posts 
by means of a crank-handle, so that the tester can be 
operated rapidly on a wide range of parts of different 
sizes, up to 10 in. in height. An exclusive feature is 
that the test head is removable, making it possible to 
test parts of any size in virtually any location. In this 
case, the test head can be held by any means capable of 
withstanting the 3-ton thrust of the ram on the ball, 
e.g., by means of C-clamps. 


Instrument for Measuring Surface 
Finish 


A new version of the Swiss “Diavite Microtester”’ 
surface-finish measuring instrument has now been 
introduced by Payne Products International Ltd., of 
Slough, Bucks. The previous model of this instrument 
was fitted with a meter showing centre-line average 
readings and with a graduated scale and selector knob 
used for the determination of maximum scratch depth 
(from the mean centre-line). When the selector knob 
was set to the indicated value of scratch depth, a red 
warning light was caused to flash once per stylus stroke. 
The new and improved version of the instrument now 
provides a meter reading which, by push-button selection, 
indicates values of centre-line average, maximum height 
of profile from the mean centre-line, and maximum 
depth of scratches, peak to valley. 


Although B.S. 1134: 1950 stipulates the use of the 
centre-line average system, the ability to determine the 
maximum depth of scratches, peak to valley, is of 
considerable value when it is necessary to determine 


accurately surface damage to the work. For example, 
in the manufacture of transistors, where etching is used 
to remove all traces of surface damage from semi- 
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conductor slices, it is possible to predict the depth to 
which etching must be carried out. 

As in the previous instrument, the new version covers 
the range between 0 and 300 micro-inches, with three 
availapble “cut-off” lengths (waviness limited), i.e., 
0-003, 0-010, and 0-030 in. Various types of tracer heads 
are available for measuring flat surfaces, spherical 
surfaces, bores, tooth flanks, ball races, etc. The 
standard instrument is fitted with a stylus head of 4-mm 
stroke, but a special model is obtainable which 
provides three alternative strokes between 1 and 2 mm. 
A pen recorder is also available for providing permanent 
records of surfaces. 


The Effect of Swirl Timing on 
Combustion in Diesel Engines 
(Concluded from page 89) 


total amount of fuel injected was twice as much as that 
in the case of direct injection into the main chamber only. 

Further photographs were taken with retarded timing 
of the auxiliary injection. These showed that the flame 
pattern maintained, to some extent, the features of the 
fuel spray until the outflow of gas from the auxiliary 
chamber became noticeable. 





Conclusions 


The outflow of gas from the auxiliary chamber 
mainly depends on the pressure gradient between the 
two chambers, and this gradient is also a function of the 
rate of combustion in both chambers and of piston 
displacement. Observation of the combustion process 
in the auxiliary chamber is particularly difficult, so that 
it is not possible to determine accurately the intensity 
and the beginning of the combustion swirl created by 
auxiliary injection. However, the following conclusions 
regarding the effect of swirl on diesel combustion can be 
derived from this investigation:— 

(1) Swirl created before fuel injection into the main 
chamber causes a small improvement in combustion 
conditions and in the state of the exhaust, but is 
associated with a rapid pressure rise to high peak values, 
causing increased combustion noise. 

(2) Swirl created after ignition of the fuel spray is 
effective in shortening the period of after-burning and in 
reducing discoloration of the exhaust gas. Retardation 
of auxiliary injection until after T.D.C. gives low-noise 
combustion with a colourless exhaust, though this is not 
always accompanied by reduced specific fuel consumption, 
owing to heat losses, which lower the thermodynamic 
efficiency of the cycle. 

(3) The ratio of auxiliary to total fuel delivered does 
not seem to have much effect on the minimum specific 
fuel consumption if the timing of the auxiliary injection 
is suitably chosen in each instance. The stronger swirl 
caused by increasing the quantity of auxiliary injection is 
more effective, however, in increasing engine output. 

Finally, it may be noted that, with dual injection 
applied to the combustion in a free-piston gas generator‘, 
it can be expected that a higher-temperature exhaust will 
be produced, without increased fuel consumption, by 
injection of a small amount of fuel into the auxiliary 
chamber at a later timing, giving low-noise combustion 
and a clearer exhaust. This is an effective means of 
improving the thermal efficiency of combined free-piston 
engines and gas-turbines. 
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how does the effluent flow 


No magic wand can disperse the effluent of a factory or works; yet the necessity 
for control, if our rivers and lakes are to be kept clean, is obvious. 


The first essential is measurement and an accurate record. The Arkon liquid 
flow recorder measures, and records the flow, of any effluent from the 
corrosive to the merely noxious. The recorder is simple, accurate, easy to 
maintain and is very low priced 


MORE ABOUT ARKON RECORDERS IN PAMPHLET AE.24. 
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New Materials, 


Processes, and Equipment 
TEUUOUUAUUAEGEAEOAUOUOOUOEOOOEOOOEDAUEROOOOEOOGEOEOEOAUOOUOEOEUOOEOEUOUAUOGUOOEOEOOUEOOUEOOUOOOOOEOEOEOEOOUOGOOOUONOOOEOOGOUOOUOOOEDEOOUEOOGE OEUEOEOEOONE 


Semi-Automatic Gravity-Casting 
Machines 


The new “Auto-Caster” gravity-casting machine 
announced by Fringevision Limited, of Marlborough, 
Wilts., is designed to function semi-automatically, 
completely freeing the hands of the operator. In 
addition, pneumatic control provides rapid opening and 
closing of the platen, while electrical timing of the chill 
cycle ensures maximum efficiency, inasmuch as the 
die cannot open prematurely or remain closed for longer 
than is necessary. 

In operation, pressure on a foot-switch causes the 
moving platen containing one half of the die to move 
under the action of an air cylinder to the closed position 
and to lock the dies together, this movement being 
effected very rapidly (in about 1 sec maximum). The 
operator then pours into the feed-pourer of the die until 
it is full, after baling from the furnace in the usual manner. 
As soon as the dies lock together, a time-switch comes 
into operation, timing the closed period of the die. 
This switch is adjustaFle between 10 sec and 5 min and 
can be instantly reset to accommodate different con- 
ditions and dies. When the switch reaches its zero 
position, it triggers the pneumatic control, opening the 
platen. The die is fitted with ejection pins, ejecting the 
casting, and the machine is then ready for a further 
operating cycle. 





It will be appreciated that, as the time-switch comes 
into operation immediately after the platen closes, the 
operator is free to leave the machine after pouring and 
to progress to one or more machines. In this con- 
nection, it is stated that one operator can comfortably 
maintain six machines with less fatigue than that re- 
sulting from operating only one or two machines by 
conventional methods. 

These machines are available in two models, i.e., 
the “Auto-Caster Major” and the ““Auto-Caster Minor”. 
The “Major” machine (illustrated) has a 4-in. air 
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cylinder, a 9-in. platen movement, and a platen surface 
of 14 = 14 in., while the “Minor” machine has a 3-in. 
cylinder, a 6-in. platen movement, and a platen surface 
of 12 x 8 in. Locking pressures on the “Major” 
depend on the air pressure, ranging from about 315 Ib 
with an air pressure of 25 psi to 1885 Ib with an air 
pressure of 150 psi, the corresponding values for the 
““Minor” machine being about 175 and 1060 Ib res- 
pectively. 


Unit-Construction Shell 
Coremaker 


Believed to be the first application of unit-construction 
principles to shell coremakers for all types of foundries, 
the new CMU shell coremaking unit announced by the 
Polygram Casting Company Limited, of Frant, Tun- 
bridge Wells, Kent, comprises five basic units, i.e., a 
core blower, oven feed, oven, knock-out (ejection) table, 
and corebox return grid. Normally, these units are 
bolted together to form the complete installation, but 
they can alternatively be connected in different arrange- 
ments to suit any desired foundry layout. Also, if 
desired, the core blower can be used alone in cases 
where a foundry already has a suitable oven. 

These basic units provide a complete coremaking 
installation with a single working level, so that there is 
no need to lift hot coreboxes, which are transferred 
automatically into, through, and out of the oven. The 
cycle therefore merely requires the core-blower operator 
to slide the box from the knock-out table to the 14-in. 
diameter blowing orifice, followed in quick succession 
by automatic pneumatic clamping, blowing with a 
fluidized column of moulding material, and unclamping, 
an interlock preventing blowing prior to the box being 
clamped. The operator then pushes the invested box 
across to a pneumatic transfer arm, which pushes it into 
the oven whilst the door is simultaneously raised. On 
its way to the transfer arm, the box passes over a grid, 
through which any surplus moulding material drops by 
gravity to leave a hollow shell core. Whilst the box is 
passing automatically into the oven, the operator repeats 
the investment cycle with the next core box. The normal 
investment time of 10 to 15 sec thus controls the overall 
output of the machine, enabling the maximum potential 
output of cores to be approached. For lower outputs, 
one operator can both blow cores and strip them from 
the box. Quick-acting stripping gear can be fitted, 
where necessary, to the standard knock-out table. The 
pneumatic clamp adjusts itself automatically to all 
shapes and sizes of corebox, up to a maximum height of 
15 in. 

The rotational speed of the oven table can be 
adjusted to provide the optimum curing time for the 
cores concerned. Additional flexibility is obtained 
by precise thermostatic control of the oven, which can 
be heated optionally by electricity, town gas, propane, 
or butane. Efficient thermal insulation is provided to 
save fuel and to ensure good working conditions. A 
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conveniently positioned lever enables the operator to 
return surplus moulding material through a_ valve 
without opening up the main container. This container, 
in fact, holds about 50 lb of moulding material and can 
be provided with automatic topping-up, where justified 
by production requirements. 


System for the Continuous Measurement 
of Specific Gravity 


A new continuous, in-process system for measuring 
specific gravity, developed by Weighing and Controls, 
Inc., of Hatboro, Pa., is designed for use with liquids, 


solutions, slurries, suspensions, emulsions, whips, and 


creams. The equipment operates without radioactive 
devices or complex mechanical transducers, and its 
output signals can be used for indication, recording, or 
control purposes. 


* 


In the new system, a flexure-mounted pneumatic 
weight transmitter, coupled with a specially designed 
stainless-steel tank, continuously weighs a constant 
volume of a slurry or liquid. Since the weight of the 
constant volume is directly proportional to the specific 
gravity of the material, read-out is directly in specific- 
gravity units. The system is highly accurate (better 
than 0-:25°% overall), and gives excellent repeatability 
(1 part in 2000), while maintenance is negligible, even 
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under adverse conditions. Furthermore, the pneumatic 
signal output gives wide flexibility and range. Thus, the 
output pressure can be from 3 to 15 psi or 5 to 40 psi, 
read on a scale calibrated to 0-1%, and the signal is 
essentially stepless, permitting exceptionally smooth 
control. 

Volume is kept constant by one of two methods:— 
If the material contains air, a probe and an air-vent 
valve maintain the liquid level by venting the top of 
the tank, permitting a closed pressurized system. Liquids 
which do not contain entrained or dissolved air can be 
measured in a simpler, open-top, overflow tank. In 
both designs of tank, turbulence can be introduced by 
baffles, so that contained materials remain in suspension. 
It is also practical to attach a motor mixer to the tank 
for agitation. 


Automatic Water-Sampling Unit 


Based on original work carried out at the Water 
Pollution Research Laboratory and manufactured under 
licence from the National Research Development Cor- 
poration by Elcontrol Ltd., of Hitchin, Herts., the Type 
WS.1 automatic liquid sampler is a_ self-contained, 
battery-operated portable unit which automatically 
takes samples of liquids at regular intervals from channels, 
streams, tanks, etc. It can also be used to advantage in 
laboratories and pilot plants in cases where it is required 
to sample a liquid at regular intervals. 

The sampler incorporates twelve 20-oz sample 
bottles, each sealed by an airtight plug, through which 
passes a rubber tube connected to an outlet. All the 
outlets are accessible on a panel at the end of the unit, 
and the bottles and outlets are correspondingly numbered 
for easy identification. The rubber tube from each 
sample bottle is controlled by a magnetic pinch-valve, 
each of which can be manually closed and subsequently 
opened electromagnetically. The magnetic pinch-valve 
is retained in the closed position by a permanent magnet, 
and is re-opened by a pulse from a power supply via a 
stepping relay which opposes and overcomes the pull 
of the permanent magnet. 

To prepare the unit for carrying out a sampling 
sequence, it is first necessary to evacuate each sampling 
bottle by means of an external vacuum pump. This is 
achieved by connecting each outlet in turn to the vacuum 
pump and opening the relevant magnetic pinch-valve 
by means of its appropriate switch, there being twelve 
such switches mounted in the unit above their respective 
sample bottles. When this preliminary evacuation has 
been completed, the manual switches are closed, retaining 
the vacuum in the bottle, and the external pump is then 
disconnected. 

The unit contains, in addition to the sample bottles 
and their associated tubing and pinch-valves, a 15-day 
spring-driven time clock and a transistorized power pack 
driven by a 6-V battery with a useful life of several 
weeks. The time clock serves to open the pinch-valves 
automatically at predetermined intervals, actuating a 
microswitch at each interval and causing a condenser to 
be discharged through the coil of a stepping rotary 
switch at each operation. As a result, selection is 
advanced by one position and, at the same time, the valve 
of the selected sampling bottle is opened, causing a 
sample of the liquid under examination to be sucked into 
the bottle via a rubber tube immersed in the liquid and 
connected to the outlet panel through a rustproof filter. 

The complete unit measures 24 = 10 « 15 in. high, 
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Practical experience speaks for Mercedes-Benz Diesel 
engines. A classical example: nearly all hydrofoil boats in 
the world are equipped with Mercedes- 
Benz Diesel engines. These modern 
high-duty vessels need a propelling unit 
that combines unusually high horse- 
power with light weight and compact 
design. The Mercedes-Benz Diesel Type 
820 Db has these characteristics - and 








one more too: the famous Mercedes-Benz puslity. For 
this reason it is not only to be found in the engine-rooms of 
practically all hydrofoil boats, but also in those of vessels 
of the conventional type, in locomotives and railcars, in 
heavy-duty building machinery and electric power plants. 











MERCEDES-BENZ DIES EL 
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and is provided with a carrying handle at each end. A 
central control panel is fitted with controls for the sample- 
period selector (providing for one sample every one, two, 
or four hours), the manual winder for the clockwork 
motor, and an on/off switch for initiating the sampling 
cycle. The watertight case is constructed of mild steel, 
with an aluminium outer shell, keeping weight to a 
minimum, but retaining maximum strength and rigidity 
to withstand rough handling under arduous outdoor 
conditions. 


Radial Drilling, Boring, and Tapping 
Machines 


Constituting a companion machine to their heavier 
E.3 model and of the same basic design, the new E.2 
radial drilling, boring, and tapping machine recently 
introduced by A.Kitchen-D.Walker Ltd., of Halifax, 
Yorks., is available in a range of sizes from 3 to 5 ft 
maximum spindle radius, with drilling capacities from 
the solid in mild steel up to 2 in. diameter (and occasionally 
24 in.), as compared with 3 in. for the E.3 model. The 
generous proportions of the column, which is of pillar- 
and-sleeve construction, combined with the company’s 
exclusive three-wall arm, provides the necessary strength 
and rigidity to withstand the stresses and strains caused 
by high penetrative conditions, while an unusually 
wide range of spindle speeds and feeds caters for all 
materials and sizes within the range of the machine. 


Powered by a 5-hp motor, the head is supported on 
the arm by ball-bearing rollers in both the vertical and 
horizontal planes, with narrow guide mounting, traverse 
of the head on the arm being effected by a handwheel 


and rack and pinion. Eighteen spindle speeds, from 
25 to 1560 rpm, and nine power feeds, from 24 to 280 
cuts per inch, are provided, together with rapid and 
fine hand adjustments to the spindle. Sensitive drilling 
of small holes is adequately catered for by a well- 
spaced double lever at the front of the head. Start, 
stop, reverse, and inching are effected by a master 
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controller conveniently located at the bottom right-hand 
corner of the head. A large-diameter indexed dial is 
provided for automatic tripping, enabling any depth of 
hole up to 14 in. to be preset. A drill-point corrector 
is fitted as standard, so that the full-diameter depth 
of blind holes can be accurately controlled. 

On the standard model, the entire machine is locked 
by a lever positioned at the left-hand side of the head, 
but power locking is available as an optional extra. 
However, irrespective of whether a hand or power lock 
is fitted, the radial arm can be elevated with the lock 
applied, ensuring that the spindle is retained in the true 
position over the hole—an important feature in cases 
where vertical adjustments are necessary for tool chang- 
ing. Arm elevation is effected by a 14-hp motor, 
positive trips being fitted at the extremes of traverse. 





Machining Tungsten with 
Carbides 


(Concluded from page 90) 


The cutting speed used was 22 fpm, with depths of cut 
the same as those for the external threads. 

It was found practicable to produce hexagonal sides 
on one tungsten workpiece by side-milling, but special 
techniques were required to prevent break-outs at plane 
intersections. Thus, the workpiece was encased in a 
thick coating of a supporting medium which took 
several hours to harden. As a further precaution 
against break-out and crumbling, plane intersections were 
either radiused or chamfered. Milling from the edges 
towards the centre of a face might have eliminated the 
need for a supporting medium. However, since con- 
ventional milling tends to chip out large chunks, climb- 
milling alone is recommended. 

Several tool geometries were tried. It was found that 
a carbide tool, ground for aluminium, having a 15-deg. 
axial and radial rake, worked satisfactorily, although 
tool life was shorter than normal because the cutting 
edges must be sharp to reduce cutting forces. The 
3-in. face mill used was operated at a speed of 70 to 
75 fpm and a feed of 0-0008 to 0-002 ipr. The depth 
of cut was as high as 0-050 in. for roughing, but did 
not exceed 0-002 in. for finishing. 

In end-milling, break-out occurred, once near the 
end of the cut and once, in a different pass, at the 
beginning of the cut. A 0-5-in. diameter two-tooth 
end mill with a negative 5-deg. axial rake and a 0-deg. 
radial rake was run at a speed of 90 fpm and a feed 
of 14 ipm, the depth of cut being ¥; in. The tool stood 
up, but became very hot; no coolant was used. The 
tungsten broke out at about } in. from the end of the 
cut, suggesting that, when working near the edge, it 
would be preferable to reduce cutting forces or to 
support the edge in some way. The problem can be 
eliminated by working from both ends towards the middle. 
A shallower depth of cut (0-050 in.) was tried out, to 
reduce tool heating, but the workpiece chipped along 
both sides of the cut during the first part of the cut. 
This suggests that, in end-milling, the deeper cuts yield 
better finishes. 

Facing was easily accomplished and gave excellent 
surface finishes. It was necessary to work from edge 
to mid-plane. A large lead angle worked well (45 deg. 
for roughing and 85 deg. for finishing). An outside- 
diameter speed of 150 fpm, a feed of 0-002 ipr, and a 
0-0'0-in. depth of cut were satisfactory. 
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MEGABILITY 
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1 megabit to 4 megabits 
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and users a flexible range of storage capacity 
with a “* building-block” growth potential, 
directly related to the increasing demands 

on the complete system. 


. “ Megability 


SPERRY 


Magnetic Storage Drums " store megabits. 


Binary Digititis 
—inability to add 
‘ 
come 
“ beau. 
onums 
ore 


SPERRY GYROSCOPE COMPANY LIMITED sven aay 


Great West Road, Brentford, Middlesex 
Telephone: [SLeworth 1241. Telex: 23800 
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Long-range readability 
WITH 


AEI instruments 


With its modern scale presentation, the AEI FC2 Wattmeter 
can be accurately read from a distance of many feet. It is typical of 
a wide range of instruments from AEI, including voltmeters, 

ammeters, power factor indicators and synchroscopes, 
developed for ease and reliability of use in modern power stations. 


DIAL SIZES: 4 in., 6 in., and 8 in. 
PATTERNS: Round projecting. Round flush (as illustrated), 
Round flush with square bezel, 


























For further details please write to: 


Associated Electrical Industries Ltd. 
Instrumentation Division — Instruments & Meter Dept. 


TRAFFORD PARK, MANCHESTER, 17 
G/A 705 
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DOUBLE ae 


STRUCTURAL 
PLASTIC 


DISCOVER NEW WAYS 

of cutting time and cost in 

making parts and components 

and for many types of 

repairs. DOUBLE BOND 

—an entirely new 

material—can be 

used for jointing, 

filling and moulding, 

or fabrication of actual 

parts. This versatile seif- 

setting structural plastic 

is available in two grades; 

one moulds like putty for filling 

in depth, the other spreads like cream 
for shallower and larger areas. 

Both set like lead, machine like brass 
and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


contact / Kenilworth 











MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS 
AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, MIDDLESEX 
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A NEW SPECIALISED 
SERVICE ON 
MACHINERY FOR 
MANUFACTURING, 
FABRICATING AND 


Fabaclaa at | on al PROCESSING PLASTICS 
plastics 
engineering 


Internati onal Plastics Engineering will meet an urgent and 
growing need of the plastics engineer, works manager and process 
technologist. It will provide a full, technically detailed information 
service on machinery for manufacturing, fabricating and processing 
plastics, dealing with these specialised subjects with a new depth 
and scope. The increasingly rapid world developments of plastics 
machinery have made a separate specialised journal essential. 


International Plastics Engineering will complement the services 
of British Plastics, which will maintain its broad coverage of all 
plastics developments. The new journal will be similar in format, 
will provide the same high quality and number of illustrations, and 
will be available under an advantageous combined subscription rate 
with British Plastics. an ILIFFE journal 


from the world’s largest 


: : ¢ 
An associate journal of British Plastics technical and trade group 





SECURE THIS NEW SERVICE FROM THE BEGINNING SPECIAL SUBSCRIPTION RATES a 





To lliffe Industrial Publications Ltd International Plastics Engineering 
Dorset House, Stamford Street, London SE1 1 year (12 issues) a we © © 
U.S. $7.00 0 


Please enter my subscription as indicated (tick appropriate 
box on right) | enclose remittance for 





Combined subscription rate to 
; British Plastics (normally £2. 12. Od.) and 
(Please print) International Plastics Engineering 
1 year (12 issues each journal) 
Name 4400 0 
U.S. $11.50 0 
Company 





To current subscribers to British Plastics, 
Address International Plastics Engineering 
will cost only 


1 year (12 issues) ao¢8F @ 
ED.I U.S. $4.00 0 
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FOUR helpful publications 


Constant research has ensured that Walpamur Industrial Finishes 

meet every requirement of modern industry, and these four free publications 
will help you to make the best possible use of this extensive range. 
CATALOGUE OF INDUSTRIAL FINISHES describes the pre-treatment of 

metal surfaces before painting and gives details of primers, fillers and stoppers, 
stoving finishes,enamels, nitro cellulose finishes etc. 

EPOXY RESIN PAINTS booklet details the complete range of FEROX 

epoxide resin based paints, including stoving, air drying, and cold cure finishes for 
many industrial requirements. 


SILICONE LEAFLET gives information about the use of silicone in heat resisting 
and water repellent paints, bonding varnishes, etc. 


INDUSTRIAL SHADE CARD shows the complete range of colours available for 
all types of finishes. 


All are obtainable free on request to: 23, 


eX roo 3, 
THE WALPAMUR COMPANY LIMITED Dy 
DARWEN AND LONDON | vanes 


TO HER MAJESTY THE QUEEN 
ANUFACTURERS OF PAIN 
4 WALPAMUR CC T 


Paints, enamels, varnishes and finishes for every industrial need 
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roduction increased! 





After this advertisement first appeared we were so inundated with new 
and repeat orders that we found it very difficult to 

meet all requirements, However, the installation of further thread 
grinding machines of advanced design now 


enables us to meet the ever-increasing demand for Easicut Taps. 


ENGLISH STEEL TOOL CORPORATION LTD. 
North Street Works, Openshaw, Manchester 
A wholly owned subsidiary of English Steel Corporation Ltd. 
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Stocks also 
held at: 


167 Dukes Rosd, Acton, London, W.3 

62-64 Scotswood Road, Neweastie. 

2181 Coventry Road, Sheldon, Birmingham 2¢€ 
Holme Lane Works, Sheffield. 








SOCIETE LANGUEDOCIENNE DE 
FORAGES PETROLIERS 


— Operates 24 drilling installations in France, the Sahara, Ivory Coast, 
Madagascar and Spain. 


— Places at the disposal of research organisations and other undertakings 
a workshop centre situated at Montpellier, specially equipped to tackle 
the following problems: 


— GENERAL ENGINEERING 
— BOILER WORK AND WELDING 
— HEAT TREATMENT 
DIESEL ENGINE OVERHAULING WITH TEST STATION 
— DESIGN (design office with specialist engineers) 
— SPECIAL EQUIPMENT FOR TRUCKS (numerous types) 
— OIL FIELD BODY EQUIPMENT 


Consult us—Estimates on request 


HEAD OFFICE—13-15 rue des Sablons—PARIS (16éme) 
Tel. POlncaré 44-00 


MONTPELLIER CENTRE—24 Chemin de Moularés 
Tel. 72-48-00 














Me > ae 
A highly efficient machine 
INTERNATIONAL to help you ™ Jnval 
PATENT : production 


A NEW 
UNIVERSAL 
MACHINE 


to be mounted on 
any type of lathe 
for MILLING 
BORING 
DRILLLING 





Main spindte: made of hardened steel, mounted on high- resistance bearings -merged in oil 
Spindie movements: obtained by a reduction motion which, together wilh the two pulleys, permits 
to get to a wide range of speeds. - Vertical spindie run: milling cutter: 150 mm. - Speeds: 85, 
160, 285, 410, 740, 1360 rev./m - Motor power: 0,40 HP - Weight: about 39 Kg. 











AGENCY REQUESTS FROM DIFFERENT COUNTRIES WILL BE EXAMINED 


| es : NVI CORSO VITTORIO EMANUELE, 228 - TEL. 24039 
. 7 sii a mw PIACENZA (ITALY) - PIACENZA WORKS 





ae 


Make an instrumental note... _ 


} 
that if you have anything to analyse, to measure, 
inspect, or survey, the people to help you are Hilger & Watts. 

Autocollimators, Block Levels and Clinometers, Circular 


Division and Angle Measuring Instruments, Dividing Engines, 
Linear Measuring Machines, Microscopes, Gauge Interferometers, 
Optical Flats, Angle Gauges, Polygons, Etc., Scales and Circles, 
Projectors, Analytical Instruments, Surveying Instruments. 


HILGER AND WATTS LTD ~ 98 ST PANCRAS WAY ~- LONDON : NW1 
HILGER & WATTS LTD., DORTMUND HURDE, GERMANY HILGER & WATTS INC., CHICAGO 5, U.S.A. 
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SURFACE CRACKS CAN KILL 


Gan YOU see the 
cracks in this ? 


%&e FELTEC Crack 
Detector Inks 
are supplied 
in Black, Red, 
Yellow, White 
& Fluorescent 














Not, without the aid of a FEL-ELECTRIC Magnetic 
Crack Detector. For the flaw lies just beneath the 
surface. With the infallible Fel-Electric method 
all surface cracks, and in some cases, even sub- 
surface cracks, become instantly visible to the naked 
eye. 

Easy identification is always possible through the use 
of *FELTEC inks in contrasting colours. 

Magnetic Crack Detectors are completely non- 
destructive, speedy in use and easily operated. 


The FEL-ELECTRIC machine used to 
indicate the flaws on this crankshaft was 
the GP/U which is suitable for parts up 
to 5 ft. long and with maximum peripheral 
diameter of \5 in. It uses both Magnetic 
Flux and Current Flow methods. 

FERROUS AND NON-FERROUS CRACK DETECTION BY 


FEL-ELECTRIG LTD 


Sidney Street, Sheffield 1. Tel: 27357 


CONTRACTORS TO H.M. ADMIRALTY ~ AIR MINISTRY ~- MINISTRY OF AVIATION 





Lala PY 
serrated heavy duty 
miling cutters 


Patent : 


HiFEED serrated heavy duty cutters are designed to provide a combination of high rate of stock 
removal and good surface finish. 


Some of the advantages to be obtained are: 
SINGLE POINT CUTTING EFFICIENCY. 
REDUCED LOAD AND VIBRATION on machine and work. 
TOOLS LTD. INCREASED PRODUCTION, particularly on work hardening and high tensile 


materials. 


BELLE VUE WORKS, EFFICIENT HEAT DISSIPATION resulting from the break up of the cutting edges 


MANCHESTER 12. 


Telephone: EASt 1046 (3 lines) most applications. 
Grams: Hardening M/c. 


enables HIGHER FEEDS AND SPEEDS to be employed. 
Primarily designed for heavy stock removal HiFEED cutters produce a surface finish acceptable for 


An alternative design, offering similar advantages plus superior surface finish 


when required is also available. 


HiFEED cutters INCREASE production REDUCE costs. 
Send to-day for your copy of leaflet No. $.T.603. 
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Wherever you are — you're close to 


Compotiex 








Use these central warehouses 
write, ‘phone, call: 


LONDON 


Angel House, Pentonville Rd., N.1 
TER 0533 


BIRMINGHAM 


99 Wenman St., Birmingham 12 
CALTHORPE 4136 


OLDHAM 


Huddersfield Rd., Oldham 
MAIN 8114 (§ lines 


EDINBURGH 

28 Baltic St., Edinburgh 6 LEITH 36407 
GLASGOW 

13 Bath St., Glasgow DOUGLAS 3260 
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service 


BRITAIN'S LARGEST PIPE/HOSE/TUBE SERVICE 


Pipe needs ? Special types—or stock requirements ? 
Get them—and get them fast—from COMPOPLEX. Strategically- 
Situated warehouses can meet your requirements quickly—from 
stock. The unique COMPOFLEX services can develop special types 
for special jobs. Extensive technical literature is available. 

For all these services—get in touch with COMPOFLEX. 

THE RANGE OF TYPES: Air hoses (composite), suction and delivery hoses 
(composite), rubber hose, seamless metal flexibles (helical and parallel convolu- 
tions), interlock metallic flexibles (exhaust and pressure types), plastic tubing 
(P.V.C, and polythene). These types in hundreds of sizes and gauges provide 


an almost unlimited range of pipe/hose!tube from stock, 


Compofiex 


co LTD 
HEAD OFFICE: PADDOCKHALL ROAD, HAYWARDS HEATH, SUSSEX 


TEL: HAYWARDS HEATH 1831 5 


6a Getic 
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tor 
We sense 


CUT ASSEMBLY TIMES 


When hands get busy with ACRATORK, 

assembly times are cut to a minimum 

ACRATORK makes all hands skilled and fast 
ACRATORK spanners are unaffected by side loads 

and remain accurate for long periods without adjustment 
Seventeen models provide for all loads up to |,000 Ib/ft 






A range of test 


rigs to cover loads 





up to 1,100 Ibjfe ; 

7 AR ane c - ry 
CORY BROTHERS & CO LTD QU Awe e Ee 
Corys’ Buildings, Cardiff. Telephone: Cardiff 31141 PRECISION TORQUE SPANNERS 





World distributors for: THE ACRATORK ENGINEERING COMPANY LTD, makers of precision torque loading equipment 


HER 


Heap’s Universal Screwing 
Machines are a range of 
General Purpose Screwing 











4” UNIVERSAL 
SCREWING MACHINE 


This machine is fitted with 
a Stationary Tangential 
Diehead and Dies of High 
speed steel can be supplied 
for almost any type of 





Machines widely used_ in 
general Engineering Work- 
shops and Collieries and in 
the maintenance departments 
of factories etc. where the 
quantities of each class of 
screwing do not warrant the 
installation of the Automatic 
Diehead type of machine. 








thread. The vice is of the 
self-centring type with 
double jaws for the large 
sizes. Final drive to the 
main spindle is through a 
worm and worm wheel. 
Speed changes are ob- 
tained through ‘‘pick-off’’ 
gears. An automatic pump 
for the cutting lubricant 
can be supplied. 


Capacity: 
ee tin. to 4in 
BONS 0500005. tin. to 2 in 





JOSHUA HEAPSOCL? =e 
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SPLIT 
JOURNAL BEARINGS 
(2-BOLT BASE) 


A white-metalled bearing 
for moderate loads and 
speeds. Shaft diameters 
3/4" to 2”. 


SOLID 
JOURNAL BEARINGS 
(2-BOLT BASE) 


A white-metalled, close- 
tolerance bearing for 
moderate loads and 
speeds. Shafts 3/4” to 2”. 
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TYPE E WITH 
TIMKEN TAPERED 
ROLLER BEARINGS 


For high speeds and 
heavy loads on Shafts 
11/4” to 5”. 


oh 


TYPE SC 
BALL BEARING 
PLUMMER BLOCKS 


For moderate loads ; fully 
self-aligning and sealed 
for life. For Shafts up 

to 21/9”. 


TYPE SC 

FLANGE BEARINGS 
Two types: four-bolt for 
Shaft diameters 11/16” to 
21/9”; two-bolt, 11/16” 

to 17/16". 


we 
\ TAKE. iP BEARINGS 
For conveyor, elevator 
and similar applications 
- f 


on Shafts 3/4” to 23/16”. 


TYPE SC 
CYLINDRICAL UNITS 
Ideal where suitable 
holes can be provided in 
machine frame. For 
Shafts 3/4” to 19/16”. 


cher 


noo A see comme [=i a a ee 
OF PROGRESS 


ALL ARE ROBUST YET COMPACT AND WILL GIVE LONG 


SERVICE IN ARDUOUS CONDITIONS 


Send for leaflet 251/19(Series E) 252/20 (Series SC) or 253/20(Journal) Bearings 


J-H-FENNER & CO-LTD- HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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PNEUTOMATION 





Energy Under Control—Lang Pneumatic Control 

eliminates human error and fatigue, raising the 

production level and reducing labour costs. A 

Lang Pneumatic power system is available for Mr. Squinch says: 
every industrial process, no matter how compli- “Catch on to my latest 
cated. Every individual item has been amply é: product—a new version 
proved in tests and in actual use. Design, work- “ee of an automatic valve, 
manship and choice of corrosion-resistant materials arranged for manifold 
ensure long, trouble-free service. —— 


Lang Pneumatic Ltd 


(ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) LTD.) 
OWEN ROAD, WOLVERHAMPTON Tei: Wolverhampton 25221-2-3-4 Telex: 33193 
Pssst 
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SMALLER 
PULLEYS 


NARROWER 
RIMS 


SHORTER 
CENTRES 


oé¢e 


“emeSI 
LON © £77. 

cs WEDGE VEE DRIVES 

Pe Soe COM-PAC PULLEYS 
mt Taper bushed or bored and keywayed stock range in preparation. 
Com-Pac Pulleys made to YOUR specification 
COM-PAC BELTS 

Heat & oil resistant (anti-static)—Collingwood quality 

Com-Pac WedgeV Drives are additional to the 

stock range of “Collingwood” Vee Rope Drives. 


K THE LOGICAL SUCCESSOR ‘Complete coupon and mail in open envelope) 
TO THE VEE ROPE Please forward details of “‘Com-Pac” to: 


The London Shafting & Pulley Co. Ltd 


associated co'y: Colling d Conveyor Equip Led 
COLLINGWOOD IRON WORKS 
18-22 NORTHDOWN STREET ~ KING'S CROSS ~- LONDON WI Terminus 473/-3, 6570 





.....-.Position 
EE @eeee eae eee ee 
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AABACAS « — 


| 


“x 


designed and built 
this 25-ton crane to 
meet unusual needs 
and conditions at 


DAVID BROWN 
INDUSTRIES LTD 


Aabacas engineers offer you 
more than forty-eight years’ 
‘know-how’ in solving handling 


problems. 


Depend on AABACAS to rise to the occasion 


Please contact: Sales Dept., AABACAS ENGINEERING CO. LTD. 
Head Office and Works: GRANGE RD., BIRKENHEAD Telephone: Birkenhead 6673 


Compactly designed 
to fine limits, with 
minimum side hook 
approaches and max- 
imum headroom, it 
was tested to 31 tons 
S.W.L. 


The auxiliary hoist 
for smaller compon- 
ents has the very 
fast speed of 40 ft. 
per minute. 














STAINLES SSTEEL 
HEAT RESISTING HEAT & ABRASIVE 
CYANIDING POTS 

CASE HARDENING BOXES 

CAST IRON, BRASS, GUN METAL 
PHOSPHOR BRONZE, ALUMINIUM etc: 


© 


HIGHLY ALLOYED STEEL 
CASTINGS 


‘JOFO’ castings are available in 
a wide range of qualities 


From a few ozs up to 25 cwts each 


M.O.S. approved inspection facilities installed 
Routine X-ray contro 


Regd. Office and Works: 
BROADFIELD RD., SHEFFIELD 8. 
Telephones: 52431 /4 
Office and Works Entrance: 
AIZLEWOOD RD., SHEFFIELD 8. 
Foundry: Aizlewood Road, Sheffield 
Machine Shops: Broadfield Road, Sheffield 
London Office: Central House, 
Upper Woburn Place, W.C.1. 
(EUSton 4086) 

Glasgow Office: 93 Hope Street, C.2. 
(Central 8342/5) 


H. JOHNSON FOSTER LTD. STEELMAKERS 


THE ENGINEERS’ 


ABRASIVE RESISTING 


RESISTING 
HIGH SPEED TOOL, DIE 
& SPECIAL ALLOY STEELS 


also STAINLESS STEEL ROAD 
LINES, STUDS & SIGNS 


& FOUNDERS 


DIGEST 








This isa PYE 
TAS Clunt 


TORQUE AND SPEED CONTROL 


STATIONARY MAGNE TISING MAGNETIC FIELD 
OH 





this is 
what the 


[TAS CI} unit} 
is 


STAUC TUR 


3! = 


INPUT = 


a 
.: 


The TASC unit is a new application of the Faraday disc principle. 
It consists of two independently rotating members magnetic- 
ally linked by the field from a fixed coil. The transmitted 
torque is proportional to the coil current. It is thus an inherently 
pm med pe om device. 











Find out more about the 


[ This coupon with your company letterhead will bring you full tech- 
| nical details and a demonstration at your works if you require it. 


ADDRESS 


Slash maintenance costs. 
Eliminate special precautions 
against overloads. 

Give you local or remote 
control positively, simply and 
precisely. 

A TASC master (Torque) 
gives you full control between 
zero and rated torque. 





TORQUE AMD SPEED COMTROL 


A TASC master (speed) gives 
you a 20:1 speed range with 
good regulation, a smooth 
and fast take up without 
cogging. Full torque available 
over the entire speed range. 
A TASC master (special) can 
be devised to give you 50:1 
speed range. 


MAGNETIC FIELD 


FIXED STRUCTURE \ 


The TASC Unit is unaffected by stall-down on output 
— no sliprings or brushes low output inertia no 
out-of-balance forces — sealed bearings sizes from 
¢ to 10 h.p. 


TAS Chuut 


TORQUE AND SPEED CONTROL 


PYE ELECTRIC LTD. (LOWESTOFT DIVISION) | 
Oulton Works, Lowestoft, England 


Tel: Lowestoft 1900. Grams: Pylec Lowestoft 
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A UNIVERSAL A.C. VOLTAGE & CURRENT CONTROL 
. .» with universal fixing centres 





For the most up-to-date variable transformers . . . for early 
delivery, too, the obvious choice is the Berco Rotary Regavolt, 
model 42A, rated at 580 V.A. With a maximum input 
voltage of 250 V. it will supply a variable output from 0-270 V. 
Moderately priced at £7.0.9d. (skeleton type) and £8.5.11d. 
(protected type as illustrated) the Berco Rotary Regavolt 
represents the finest value today at the lowest cost. 


* CONSTRUCTION: Toroidally wound auto-transformers, 
with tracks formed on one face of the windings. 

%* CORE: Wound from a continuous strip of low loss electrical 
steel in a similar manner to the well-known C core con- 
struction. 

INSULATION: Specially processed plastic mouldings 
ensure minimum shrinkage due to heat and continuous use, 
and prevent any possibility of the turns slackening. 
WINDING: Of high conductivity copper, insulated with a 
synthetic enamel of the polyvinal acetal-phenal formaldehyde * 

resin type, giving good space factor, exceptionally high Write for list 615A 
abrasion resistance and prolonged heating resistance. giving full technical 


‘ eee ‘ 3 7 details of this and other 
FRAME: Of die cast aluminium, incorporating long spindle nnd in the Rotary 
bearings and mounting feet to ensure accuracy and rigidity Regavolt range. 
of the mechanism in relation to the fixing holes. 
BRUSHES: The brushes are of a special carbon for its = eee pes eam oo Som., 
contact resistance characteristics, shaped to_give minimum Telephone: HOWard 2411 Telegrams: Vitrohm, Enfield 


loss, maximum strength and longest life. Specialists in the control of current and voltage for more than 25 years 




















BRI341-BXH 





A worthy quizmaster question? 

When supplying a pump for dealing with Sodium 

Sulphide/Lime Paste we knew a good deal 

Photo by courtesy fee eae ' ; about pumping the paste, but a little puzzled 
ici” about Fellmongers. But there is the Mono 
Pump tucked away on a machine for fellmongers 

= who prepare woolled sheepskins: Only one of the 

many, many duties performed by Mono 

Pumps on many machines, in many factories, 


on many processes—commonplace or outlandish. 


The 


MONO PUMPS LTD., MONO HOUSE, SEKFORDE STREET, as 
CLERKENWELL GREEN, LONDON, E.C.1 ag nap 
Telephone: CLErkenwell 8911 Telegrams: Monopumps Phone London 


United Kingdom Branches: Belfast, Birmingham, Glasgow, Manchester, 
Newcastle and Wakefield and Overseas: Dublin, Durban, Johannesburgh 


Melbourne and Sydney. MP 318 
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PALLADIUM 
containing 
brazing alloys 
made 
this possible 


The reliable construction of v.h.f. and other transmitting 
valves made by Standard Telephones & Cables Ltd. is 
helped by the use of silver-copper-palladium brazing 
alloys, SCP1 and SCP}. 





If you have a brazing problem which in- 
volves reliable service at high temperatures 
or other exacting conditions, send for 
‘BAKER SPECIAL-PURPOSE 
BRAZING ALLOYS' 











IN MANY FIELDS, palladium-containing alloys make higher 
standards of brazing possible. They give great strength and 
corrosion resistance, especially in high-temperature applications 
which call for the brazing of high nickel alloys. 

A range of brazing alloys has been developed and full information 
is available on their compositions and brazing temperatures. 
These alloys have already been successfully used in applications 
ranging from radio valve construction to aircraft turbines. 





Write to: CENGELHARD /NDUSTRIES LTD) BAKER PLATINUM DIVISION 





52 HIGH HOLBORN LONDON WC1 TELEPHONE CHAncery 8711 


JANUARY, 1961 Volume 22, No. 1 


TGA PMmi2/8 


123 





THE EMPIRE RUBBER SELF-CONFORMING GROMMET 


PAT. APP. No. 5255/59 


The new blind grommer. The new designed grommet. Contour when . * Enquire for 
Contour at manufacture. Contour at manufacture. applied on assembly. Large Sen ee eating Pee se ae and 
This new developed self-conforming grommet, because sizes and be weather-, water-, and dust-proof at a rere Lace 
it is immediately self-locking against the elements, is variety of angles to the cable or rod. Because of its COMPANY 
the solution to many of an engineer’s sealing problems. capacity to conform to many varying requirements, it DUNSTABLE 
Any one size will not only accommodate itself to a enables a workshop stock range of grommets to be BEDFORDSHIRE 
variety of mounting plate thicknesses, but (designed reduced to perhaps one-tenth of that at present ENGLAND 
for cable or control rod) will take these in a variety of maintained. iia 


Small grommet sealing 
thick cable at angle. 








and it 


OILS - COOLS - CLEANS 


® Stock Saving 

© No dismantling 

© Greater flexibility 
© Fits any V Pulley 
© Less vibration 

© Coloured studs for 


LOOK FOR THE ‘B® ON THE STUD 


\ ' Cleans and oils flat or curved strip. 

cneapest In Discourages waste and eliminates breakages. 
' ' es Suitable for upright or inclined presses. 

tne ion 4 rur Adjustable for various tools 

Available in two sizes for strip up to 6” wide. 


Write for special leaflet 
F-C->LYCETT L” 


BULLOCK St - WEST BROMWICH - STAFFS 





ID55 


H. BRAMMER & CO. LTD., 
HUDSON ROAD, LEEDS 9. 





a) 


333339 


m 
‘ei 

















There are over 1,500 different combinations 
with 40 basic components of 
ACRU NEON INDICATOR LAMPS 


All models can now be supplied with green 
fluorescent bulbs giving green or blue light 


AVERAGE LIFE 25,000 HOURS 


9 | ACRU ELECTRIC TOOL MFG. CO. LTD. 


Acru Works, Demmings Road, Councillor Lane, 
Cheadle, Cheshire. Telephone: GATley 6058 
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NYLASINT?.. 


the only nylon with 


permanent, 


built-in oil 


BRONZE 


NYLASINT 


ie aaa i 


pry + i. BLEED OIL 


* Patented 


POLYPENCO 


INDUSTRIAL PLASTICS 


lubrication 


Even through wide temperature ranges and centrifugal 
speeds up to 1,000 Gs NYLASINT sintered nylon parts 
won't bleed. 


Unlike oil-impregnated, sintered bronze which bleeds 
readily on paper (see left), NYLASINT holding up to 
twice as much oil is permanently lubricated to reduce 
friction, increase wear resistance and eliminate contact 
corrosion. 

Inorganic additives also give resilient NYLASINT parts 
outstanding dimensional stability and high load 
capacity. ..important for such diverse fields as missile 
components and steel office furniture. 

With NYLASINT you get all the prime advantages of 
nylon plus extra performance no other material offers in 
applications such as bearings, bushings, guides and 
washers. 
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new NYLASINT Bulletin 
BR-1111. 
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POLYPENCO LIMITED, 68-70 TEWIN ROAD, WELWYN GARDEN CITY, HERTS. 


Northern Office: 117 Swan Arcade, Bradford, Yorks. 
Telephone: Bradford 32073 


Telephone: Welwyn Garden 5581-3 
Associated Companies in U.S.A., France and Germany 
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CUT, BEND, SET BY HAND 


that's 
all you 
do with 


P.V.C. COVERED PLIABLE 
ELECTRICAL CONDUIT 








It’s so simple to make a first class job of an awkward, intricate 
wiring layout—and really quickly, too! Kopex Pliable Electrical 
Conduit is P.V.C,. covered and resistant to oil, corrosion and suds. 
Special duralumin couplings fit over the P.V.C. covering, ensuring 
a liquid proof Pliable Electrical Conduit connection. 
Just cut, bend and set by hand—and what do you get ? A neat, 
q semi-rigid, permanent job. 

Think of all the time and labour costs you save! It is especially 
suitable for protecting wiring on machine tools, factory equipment, 
chemical plants and general industrial installations. 

KOPEX Standard Grades without P.V.C. covering are also 
available. 

A Kopex installation has a much longer life than any other 
type of flexible connection. 

Full technical information and prices sent on request. 











UNI-TUBES LTD 

Head Office: 
197 Knightsbridge, London, S.W.7. Tel: KNightsbridge 7811/5 
Works: Alpha Street, Slough, Bucks. Tel: SLough 25476/8 








Alcon 


introduces the new 


Thames 
range of centrifugal 


Pumps 


Outputs up to 500 gallons per 
minute 
This is a sister 
range to the famous 
Alcon Self-priming 
Centrifugal Pumps 
NEWAGE 





The symbol of the Newage 
Group is the hall-mark of 


Our representative will gladly call to give first-class engineering 
: Stamford Alternators 
ALCON self priming pumps 





technical advice on particular applications. 


For full details please write to : 
Export Sales: 


Head Office and Home Sales: Park Works, Stamford, Lincs. 6 Carlos Place, Grosvenor Square, 
Telephone No. Stamford 2552 (9 lines). Telegrams: “Arieoco” Stamford. London, W.1. Hyde Park 9141. 
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KERAUNOS High Speed 

Steel Hacksaw Blades offer i - 
exceptional wear-resistance 

in cutting hard and tough 
materials such as Nickel- Qa 
Chrome Steels, Stainless Steels, 


Tool and Gauge Steels 





ey 


Hacksaw Blades. 


Write for your copy of our 
new helpful booklet ‘* What 
you should know about 
Hacksaw Blades”’ 

and see how you can effectively 
improve production and 
reduce machining costs 

by using KERAUNOS High 
Speed and PAX Low 

Tungsten Hacksaw 

Blades 


SANDERSON BROTHERS AND NEWBOULD LIMITED 
Attercliffe Steelworks, P.O. Box 6, Newhall Road, Sheffield 9 
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This is a new cabinet type machine which 


Dawsons supply to wash all sizes and types of 

e W a wWSson crankshafts. A pneumatically operated 
ee carrier lowers the crankshafts into the cleaning 

position where special jets in the form of upper 

and lower bearing caps having annular grooves 


& : = gs in the internal diameter locate closely on the 
hi h Precision journals allowing the alkaline solution to be 
forced through the oilways in the journals and 

: out through the crank pins. At the same time 


jet pipes above and below thoroughly wash the 
external surfaces of the shafts. 


crankshaft The machine illustrated handles up to 20 crank- 


shafts per hour, and is also available as an 
**In-line’’ machine loading at one end and 
discharging at the other. ‘‘In-line’’ machines are 
available to handle up to 120 crankshafts per 


washing plant = 


FULLY PROTECTED BY PATENTS 











Sei 





METAL Sole Distributors 


PRE-TREATM \) A Aiahiiahbithiiagit c= > i 
PLANT ing Edward House, New ot..birmingham 


Tel. Midland 343! 





Manufacturers: DAWSON Bros. Ltd., Gomersal, Near Leeds Tel: Cleckheaton 3422 (7 lines) 
London Works: 406 Roding Lane South, Woodford Green, Essex Tel: Crescent 7777 (4 lines) 
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HEAT EXCHANGE EQUIPMENT 
DESIGNED TO MEET THE REQUIREMENTS 
AND STANDARDS 

OF THE MODERN ENGINEER 


Serck design and manufacture a wide range of Heat 
Exchange equipment for use in every industry and 
for every type of application. A first class 
Technical Advisory Service supports the products 
of Serck, into which have been embodied the 
extensive research and cumulative practical 


experience of 40 years and more. 


WATERWORKS 
GENERATING PLANT 


The illustration shows 
the Serck Coolers fitted 
to the Crossley-Laurence 
Scott 635 KVA alternator 
sets recently installed in 
the main pumping 
stations at the Southern 
and South Essex 


Waterworks Companies. 





SERCK RADIATORS LIMITED BIRMINGHAM 11 


Telephone: VICtoria 4353 Telegrams: “*Serckrad” 


GROUP 





sricr 
JANUARY, 1961 Volume 22, No. 1 129 











‘ eeeeeeeeeeeeeeeemeeenemecceemmee TTT 





NO MORE 
D.C. MOTOR 
PROBLEMS ! 


E.P.E. turn D.C. problems 
into D.C. motors’ .... 


Not long ago, many people thought 
it impossible to get D.C. motors 
quickly and at a reasonable price 
Some people still think so 


They don’t know about E.P.E. 


*EP.E. specialise in D.C, equip- 
fem, combining theirmany years 
experience in this-field with a keen 
interest in. new techniques. They 
can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 
If you’ve a D.C. motor problem, 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they’ll be happy to make one for 
you ! 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham & 


"Phone : STEchford 2261 
‘Grams: Torque "Phone Birmingham 
london Office 421, Grand Buildings, Trofolgor 
Squere, W.C.2. ‘Phone: WHitehall 5643 and 7963 
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TYPE OE 
SPEED RANGE 
700 to 0 r.p.m. COMPACT 
Size: 113” « 123” « 74” 
: EFFICIENT 
EMBODYING ALL 
THE MECHANICAL 


ADVANTAGES OF THE 
LARGER P.I.V. GEARS 




















The twelve inch , 
TYPE OA rule indicates relative Mv i {SY 
— We Me I i 
SPEED RANGE cea POSITIVE INFINITELY VARIABLE 
4—¥1 
Size: 11g” « 73” = 74” 





The full range of P.I.V. Gears 
extends up to 50 h.p. 





STONE-WALLWORK LIMITED 


32 VICTORIA ST., LONDON, S.W.1 Phone: Abbey 7681 Grams: “Stonwalabb” Sowest, London 
WORKS: OLDHAM, LANCASHIRE 
Also Makers of Worm Reduction Gears, Piece Goods, Stamping Machines and Light Alloy Bobbins for the Textile Trade 
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THE LARGEST EVENT OF ITS KIND IN THE WORLD 


Olympia: London 


April 20-May 4 1961 


For full details, please write to the organisers: 
F. W. BRIDGES & SONS LTD., Grand Buildings, Trafalgar Square, London, W.C.2 
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penton hy a. & Co. Ltd. 
Whitehouse Industries Ltd. 
Agency—Hedley Byrne & Co. Ltd. 
Wicksteed & Co. (1920) Ltd. 
Agency—Nicholls, Dorrity Adv. Ltd. 
Wiid-Barfield Electric Furnaces Ltd. 
Agency—Crane Publicity Ltd. 
Wolverhampton Diecasting Co. Ltd., The 
Agency—Sterling Advertising Ltd. 
Wragby Plastics Led. 
Agency—Wilsmore & Tibbenham Ltd 
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are used on 
the Bentley 


These Harper Castings 
are for the gear box and 
steering mechanism on 
the Bentley ‘S’ Saloon 


You are invited to send for Harper’s latest illustrated brochure of Castings 
in grey iron, spheroidal graphite and Meehanite (Regd. trade mark); metal 
pressings, machining, enamelling and sub-assembly work. 

On Lloyd’s list for S.G. Iron Castings. 


HARPER Castings 
JOHN HARPER & CO. LTD. 


WILLENHALL ° STAFFS - Tel: WILLENHALL 124 (5 lines) 
LONDON, Te!: ABBey 5906-7, MANCHESTER, Tel: BLAckfriars 0295 Poole Foundry Ltd., Tel: Poole 212 
Also makers of the famous Beatrice Oil Heaters and Harper Housewares 


FOUNDED 1790 
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THE ENGINEERS’ DIGEST 





The ‘BRADFORD?’ Power Cylinder 
More power to your elbow 

with Bradford air or 

hydraulic power cylinders 


Bradford Air Cylinders. 
In standard sizes from 2” to 20” bore, 
with hand or remote control. 


All-Steel Hydraulic Cylinders. 
Standard sizes from 14” to 12” honed 
bores, to work at pressures from 200 Ibs. 
to 1,500 Ibs. per sq. in. with hydraulic 
fluid, oil or water. Supplied as required, 
with bracket, clevis, trunnion or end 
cover mountings. 

Bradford Air or Hydraulic Cylinders can 
also be made to customers’ specifications 
with any length of stroke. 


UNITED STATES METALLIC PACKING CO. LTD. 
SOHO WORKS, BRADFORD 8, YORKSHIRE 


Telegrams: ‘‘ Metallic,’ Bradford. Telephone 41284-5. 


Branch Offices : London, Liverpool, Glasgow, Manchester, 
Newcastle, Cardiff, Southampton, Hull, Swansea and Bristol. 





PRESSINGS 


If you require pressings consult Ward . . 
(Metal Details) Ltd. We are specialists a 

in the manufacture of all types of small 

and medium pressings of any shape, size 


and thickness, in steel, tinplate, copper 

etc. from which complete assemblies can 

be fabricated by welding, soldering or 

brazing. WA R D 7 & 
lilustrated here are some examples of 8 


our products, and similar components 
can be produced to your own specifica- (METAL DETAILS)LTD 
tion and design, and supplied in painted, 


plated or enamelled finishes. DARL ASTON STAFFS 





1S 5 5 


STRAIGHT LINE MOTION— 
DOUBLE TRAVEL TROLLEY OR CONSTANT TENSION 





TOGGLE 4 fy 
i HIGH TORQUE RATCHET DRIVE 





DUMPING OR TUMBLING 





‘ , Ly 
nnn Nv 


TURN OR OSCILLATE INDEXING 


Opening and closing valves. Crane boom operation. 

yee. and closing doors. Pipe and tube bending. 
utomation and machine Fatigue test applications. 

tool uses including: Foundry equipment. 

indexing, feeding, Materials handling and 
transferring, clamping, control of movement on 
locating, turning over. conveyors. 

Freight car tippling. 





Choice of mountings 
for fixing at any angle 
in any position, 


a . Effective sealing 
WHY THEY ARE BETTER N : means no oil leak 


therefore positive 
control of shaft 
rotation. 


Working mechanism 
fully sealed from dirt. 


Keelavite/Rotac rotary actuators are 
manufactured in the United Kingdom 


under licence from the Corporation 
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For full details write to KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY. TEL: MERIDEN 441 

















